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Message from the Hon. Minister of Environment and Renewable Energy  
 
Strategic Environmental Assessment (SEA) is a systematic decision support process, aiming to ensure 
that due consideration is given to environmental and other sustainability aspects during the 
development of plans, policies and programmes. SEA is widely used in many countries as an aid to 
strategic decision making.  
In May 2006, the Cabinet of Ministers approved a Cabinet of   Memorandum submitted by the 
Central Environmental Authority through the Ministry of Environment and Natural Resources, 
recommending that in future all policies, plans and programmes should be subjected to a SEA during 
their development.  
As an initiative to implement SEA in the country, the Central Environmental Authority in 
collaboration with the Disaster Management Center under the technical and financial assistance of 
UNDP carried out an Integrated Strategic Environment Assessment (ISEA) for the regional 
development plans in the Northern Province. The study was initiated in 2009, soon after the 
liberation of the Northern Province in order to facilitate the government major development 
initiative for the Northern Province which was called the “Northern Spring”. 
This assessment involved   undertakings by  more than 25  government agencies working together to 
understand natural resource base and environmental consequences after the conflict  and to 
provide strategic  information support to facilitate the intended accelerated development in the 
Northern Province.  The study was finalized in 2014 with the updated information base.  
I hope that this publication will be useful to Ministries, other government agencies, investors and 
general public as an information base on natural resources and to guide the development plan in 
order to prevent haphazard development in the Northern Region.  
 
 
 
Susil  Premajayantha 
Minister of Environment and Renewable Energy  
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Message from the Hon. Minister of Disaster Management 
 
Integrated strategic Environmental Assessment (ISEA) is an advance version of the strategic 
Environmental Assessment process involving data integration and coordination of numerous 
activities by many stakeholder agencies working on large number of plans and strategies in a specific 
area to rapidly facilitate sustainable development.  
 
The Disaster Management Centre (DMC) of the Ministry of Disaster Management and the Central 
Environmental Authority (CEA) of the Ministry of Environment and Renewable Energy formed a 
partnership with support of United Nations Development Programme (UNDP), to carry out an ISEA in 
the Northern Province (ISEA-North) in collaboration with 25 stakeholder agencies to understand the 
development opportunities with respect to the available natural resources such as water, forest, 
wildlife, mineral resources, cultural and the fisheries etc. Further, ISEA of Northern Province 
discussed the linkage between the disasters and the development with a view to propose climate 
risk reduction measures.   
 
The ISEA will benefit the development agencies to ensure the sustainable development in the area 
avoiding or minimizing the adverse environment effects by providing wealth of information, which is 
pre requisite to planners, decision makers and developers.  
 
I am please to learn the extensive utilization of the outcome of ISEA such as data bases and scientific 
information complied during the process and the recommendations provided a framework to 
protect sensitive areas; evaluate the potential adverse impacts of proposed project; introduced 
disaster risk reduction and environment conservation measures from the start of new projects. 
Further, it has created a platform to engage multi sector development partners and a system to 
monitor the changes in the Northern Province due to expected rapid development. 
 
I wish to take this opportunity to thank all the agencies for this dedication commitment and 
contribution to complete this assessment and further would like to highlight the importance of 
replicating the same to the other provinces too. 
 
   
 
Mahinda Amaraweera 
Minister of Disaster Management 
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Preface 
 
After the 30-year long conflict, under the “Uthuru 
Wasanthaya (Northern Spring)” Programme, the 
Central Environment Authority (CEA) and the 
Disaster Management Centre (DMC) partnered to 
carry out an Integrated Strategic Environment 
Assessment covering the Northern Province (ISEA-
North). With the leadership of CEA and DMC and 
blessings of the Presidential Task Force on 
Northern Province the United Nations 
Development Programme (UNDP) conceptualized, 
funded and coordinated the ISEA – North and the 
post-conflict branch of the United Nations 
Environment Programme (UNEP) joined hands by 
providing much needed technical assistance.   
 
The overarching objective of ISEA – North was to 
better understand the natural resource base after 
the conflict and provide strategic information and 
guidance to facilitate the intended accelerated 
development in the Province. More than 25 
Government Agencies covering multiple sectors 
(water, mineral, archaeological, forest, wildlife, 
marine and coastal, urban development, tourism, 
telecom, power, roads, investments, etc.) 
participated actively in the ISEA-North. The ISEA-
North process that started in November 2009, 
adopted a participatory approach with extensive 
consultations at national and district levels.  
 
Success of the ISEA – North was the process 
adopted that included the compilation of available 
baseline information; collectively identifying data 
gaps and engaging Govt. agencies such as Forest 
Department, Geological Survey and Mines Bureau, 
Water Resources Board and Department of 
Archaeology to generate new data; and extensive 
agency deliberations in Colombo and in filed on 
proposed land uses, projects and programmes 
proposed and conservation needs.  
 
Vast number of maps had been generated to assist 
the agencies and specifically the “Opportunity 
Map” identified the potential development areas 
after excluding high priority for forest, wildlife, 
marine and coastal conservation; archaeological 
sites; and areas prone to natural disasters. This 
opportunity map is of a strategic value for future 
projects related Environment Impact Assessments 
as “Opportunity Areas” have less constraints for 
regulatory approvals and mitigation. Opportunity 
areas are to be the focus in industrial, agricultural, 
housing and other economic development 
activities and provision of services.  
 
Due to the urgency in providing information for 
planning and development work a “Map 
Compendium” was initiated with the first release 
in 2010 with continuous updates. Related maps, 
studies and information generated have been used 
development and conservation agencies, 
significantly. More than 10 key improvements 
during the first five years as noted in appendix 3. 
This ISEA-North report therefore include maps and 
data that are current, at least up to end 2013. A 
new Map Compendium also accompanies this 
report.  
 
The process of ISEA-North proved to be an 
excellent example of harnessing the technical 
capacity available within Government Institutions 
and Universities while tapping into international 
expertise to add value. Also it served as a 
demonstration of synergistic agency cooperation 
for integrated development planning that also 
included conflict resolution on potential land uses.  
 
The coordination and physical efforts to develop 
new maps for water, mineral resources and 
archaeological sites in the high security 
environment and the support provided by the Sri 
Lankan Armed Forces is commendable. The 
willingness of agencies to prioritize natural 
resource areas in forestry and wildlife, and phase 
out excavation of minerals, etc. has shown the 
commitment of agencies to think beyond 
conservation or exploitation to support the 
intended accelerated development in North, in a 
sustainable manner. It was also understood that 
conserved natural resources would contribute to 
economic growth through eco-tourism and nature-
based economic opportunities. In addition the 
ISEA-North provided the basis for expanding 
Ecosystem-based Disaster Risk Reduction in the 
country. 
 
 
 
- ISEA-North Team 
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Executive Summary 
Integrated Strategic Environmental 
Assessment (ISEA) is an advanced version of 
the Strategic Environment Assessment (SEA) 
process that involves data integration and co-
ordination of among multiple stakeholders 
working on large number of plans and 
strategies, in a specific area. The diverse set of 
post-conflict development plans put forward 
by Govt. agencies for the Northern Province 
was the main driver and opportunity for the 
conducting an  Integrated Strategic 
Environment Assessment for the Northern 
Province (ISEA-North). The Central 
Environment Authority (CEA) and Disaster 
Management Centre (DMC) led the efforts 
with active participation of a large number of 
agencies.  
The result of the ISEA is immediate and long-
term. While providing an opportunity for 
agencies to come together and deliberate on 
individually developed plans and strategies, 
ISEA-North added a vast amount of new data 
on forest, wildlife, archaeology, water, soils, 
etc. to enrich the deliberations. The five 
districts of the Northern Province, namely, 
Jaffna, Killinochchi, Mannar, Mulaitivu, and 
Vavuniya comprised of about 13% of the total 
land area of the island with high variability in 
terms of natural resources as well as natural 
disaster potential.   
The ISEA-North contributed towards changing 
and adjusting agency plans and strategies on 
land uses. It highlighted the areas to conserve 
where biodiversity, archaeological value and 
potential for green jobs such as ecotourism is 
high. Special attention was given to minimize 
the fragmentation of forest/wildlife corridors 
important to address Human Elephant 
Conflict. Maps generated have been used by 
agencies helping the Uthuru Wasanthaya 
(Northern Spring) development program. The 
“Opportunity Map” presented below is a 
culmination of a series of land use 
prioritization work where areas with less 
environment sensitivities have been identified 
and marked as areas that are available for 
development (white areas). 
 xv 
ISEA-North included an analysis of likely 
impacts due to proposed development 
plans/projects. A set of “Strategic 
Environment Objectives (SEOs)” and relevant 
indicators under three different environment 
scenarios, namely, business as usual, 
conservation and planned development. In 
the business as usual scenario highlighted the 
environment issues to focus. The analysis also 
propose a number of conservation measured 
to support the planned development.   
Based on the consultations among agencies 
and the studied environment sensitivities in 
the analysis a range of recommendations 
have been derived. Frist set of 
recommendations are general to the 
Northern Province and the second set of 
recommendations are agency specific.  
The ISEA-North report is also accompanied by 
a map compendium (the key maps used 
during the process) and reports of sector 
studies conducted by the Forest Dept., Dept. 
of Archaeology, Water Resources Board, 
National Aquatic Research Agency and 
Geological and Mines Bureau.  
The chapter arrangement of the ISEA-North 
report consisted of the following order. The 
Section 1 describes the ISEA approach; 
Section 2 describes the environmental 
baseline using historical data and information 
generated though the studies commissioned 
during ISEA-North; Section 3 summarizes the 
potential land use conflicts and describes the 
approach taken to prioritize the land uses. For 
example, Forest Lands have been classified 
into a number of classes with some are to be 
preserved for forest corridors and others that 
can be released for development. Also an 
approach to provide minerals also being 
proposed. The section 4 articulates three 
possible development scenarios to facilitate 
the analysis or arrive at an approach for 
better environment management. Three 
Scenarios are a) business as usual, b) 
conservation and c) planned development. 
Using the three scenarios the Section 5 
defines a set of Strategic Environmental 
Objectives, Indicators etc. and analyse the 
environment sensitivities under each 
development option, while noting down the 
areas to pay more attention in carrying out 
development activities to protect the 
ecosystem in the Northern Province. Based on 
the discussions and analysis the Section 6 or 
the last section provides a number of general 
and agency recommendations.  
There are four Attachments to this report 
with the first attachment summarizing the 
characteristics of the watersheds in the 
Northern Province; second highlighting the 
environment legislations that are relevant; 
third section include a large number of results 
achieved as a result of the ISEA-North over 
the last four years or so; and the final 
attachment or the attachment four includes 
the sequence of key events that facilitated the 
ISEA-North process. It has taken nearly five 
years from the day the ISEA-North started and 
the completion of this report. However, it is 
not a course for regret as the information and 
guidelines have been used continuously by 
the participating agencies and others. 
 1 
Section 1: Introduction and ISEA-North Approach 
1.1 Introduction and Background 
This is the Integrated Strategic Environmental 
Assessment of the Northern Province 
accelerated development programme 
‘Northern Spring’ (‘Uthuru Wasanthaya’ in 
Sinhala and ‘Wadakkin Wasantham’ in Tamil) 
of the Government of Sri Lanka.  
The purpose of the report is to provide a clear 
understanding of the probable environmental 
consequences of decisions that are likely to be 
made in order to anticipate and avoid adverse 
impacts arising from implementation of the 
envisaged fast tracked development at the 
end of the protracted war. It will also facilitate 
and strengthen the recovery process to be 
sustainable and resilient by helping policy 
makers and planners to take early account of 
the environmentally sensitive and disaster 
prone areas in the subsidiary future versions 
of relevant policies, strategies and 
development plans at national, provincial, 
district and community levels. 
The need for this assessment arises because 
after a many years of conflict and economic 
embargo, the Northern Province is entering 
into a rapid resettlement and development 
phase with increased investment in 
infrastructure, roads, railways, tele-
communications, etc. while also restoring 
public administration to stimulate investment 
and growth.  
This new phase of rapid development also 
brings in new challenges in the form of both 
the quantity and quality of natural resource 
availability, priority uses and sustainability. In 
the process of seeking answers to issues such 
as availability of sufficient volumes of ground 
and surface water for industry and 
resettlements or sources of building materials 
and their safe exploitation, there must be 
equal attention paid to the protection of 
areas of forests, wildlife, coastal wetland and 
archaeological sites. 
This requires an integrated environmental 
assessment – based on the best available 
resource mapping, with the involvement of 
multiple technical and sector agencies- to 
ensure co-ordination that avoids development 
in environmentally sensitive or disaster-prone 
areas.  
At the ending of the hostilities in mid- 2009, 
as part of the Governments’ 180 day plan to 
address post-conflict needs, The Central 
Environmental Authority (CEA) proposed a 
Strategic Environmental Assessment for the 
Northern Province. At the same time the 
Disaster Management Centre (DMC) of the 
Ministry of Disaster Management proposed a 
Disaster Impact Assessment for the same 
province. Both organizations sought technical 
and financial assistance from the UNDP-Sri 
Lanka to implement the proposals. 
The Environment, Energy and Disaster Risk 
Management Programme of UNDP Sri Lanka 
agreed to work with the CEA and DMC along 
with multiple stakeholders on 
characterization of the post-conflict landscape 
of the Northern Province. Discussions with the 
Ministry of Economic Development (then 
Ministry of Nations Building), Presidential 
Task Force for the Northern Province and 
UNEP Bangkok office made it possible for the 
CEA, DMC and UNDP Sri Lanka to move ahead 
with the implementation of this Integrated 
Strategic Environmental Assessment for the 
Northern Province (ISEA-North). 
As a part of the assessment a number of 
targeted studies have been conducted, 
primarily led by the key Government 
Technical Agencies, such as the Geological 
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Survey and Mines Bureau to advise on the 
provision of sand and building materials; The 
Water Resources Board on extraction capacity 
of ground water; National Aquatic Resources 
Research and Development Agency and the 
Coast Conservation Department on optimum 
use of marine and coastal resources; the  
Central Environment Authority and Ministry 
of Local Government on management of solid 
and liquid waste; and the Departments of 
Archaeology, Forest, and Wildlife 
Conservation on the identification of sensitive 
archaeological sites, forest and wildlife areas.  
The assessment has taken the form of a 
broader multi-sector analysis, bringing in 
planners, implementers and users together 
from the “inception” to provide an 
opportunity for development plans to be 
sustainable and resilient. The databases and 
scientific information compiled during the 
process and the recommendations have 
provided a framework to protect sensitive 
areas; evaluate the potential adverse impacts 
of proposed projects; introduce disaster risk 
reduction and environment conservation 
measures from the start of new projects. The 
same platform may facilitate informed 
decision making and monitoring of resource 
use, land use and ecosystem changes in the 
Northern Province due to expected rapid 
development.  
Environmental assessment is a well-
established procedure that takes into account 
the potential environmental implications of 
decisions before the decisions are made. 
Assessments can be carried out at a number 
of subsidiary levels of increasing generality. 
Environmental Impact Assessment (EIA) is 
generally used for describing the process of 
environmental assessment, which is limited to 
individual projects such as new harbours, 
housing developments or roads while 
Strategic Environmental Assessment (SEA) is 
the term which has been given to the 
environmental assessment of plans, 
programmes and other strategic actions, 
which help determine where and how 
individual projects take place.  
The SEA is a systematic process of predicting 
and evaluating the likely environmental 
effects of implementing a proposed plan or 
programme in order to ensure that these 
effects are appropriately addressed at the 
earliest appropriate stage of decision-making 
in tandem with economic, social and other 
considerations.  
The SEA employs a range of “analytical and 
participatory approaches that aims to 
integrate environmental considerations into 
policies, plans and programmes and evaluate 
the inter linkages with economic and social 
considerations”1. The SEA, therefore, can be 
described as a family of approaches which 
uses a variety of tools, rather than a single, 
fixed and prescriptive approach. A good SEA is 
adapted and tailor-made to the context in 
which it is applied. This can be thought as a 
continuum of increasing integration: at one 
end of the continuum, the principle aim is to 
integrate environment, alongside economic 
and social concerns, into strategic decision 
making; at the other end, the emphasis is on 
the full integration of the environmental, 
social and economic factors into a holistic 
sustainability assessment. SEA processes 
generally uses existing data/information.  
Integrated Strategic Environmental 
Assessment (ISEA) is an advanced version of 
the SEA process involving more data 
integration, data gap filling and stakeholder 
co-ordination working on different plans and 
strategies in a specific area. In the case of the 
ISEA-North the integrated approach was used 
                                                          
1
 OECD (2006): Applying Strategic Environmental 
Assessment – Good Practice Guidance for Development 
Cooperation. 160 pp. Organization for Economic 
Cooperation and Development, France. 
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to facilitate post conflict re-settlement and re-
development. The objective is to rapidly and 
robustly identify areas of ‘environmental 
opportunity’ towards which initial 
development can be directed based on 
knowledge and agency agreement so that 
adverse environmental effects can be avoided 
or minimised. 
In a post-conflict situation it can be crucial to 
provide assurance that robust environmental 
assessments are in place – so that new 
developments can be facilitated as quickly as 
possible. For example most bilateral and 
multi-lateral agencies require environmental 
safe guards are to be in place as a pre-
requisite for donor funding. ISEA – North 
related information provides an excellent 
base for designing safeguards.  
Also the consideration of environmental 
effects at this earliest strategic plan level may 
minimize the scopes of lower tier 
environmental assessments such as EIAs, 
which may be required at project level. It 
should be noted that the impacts arising from 
proposed individual projects are also likely to 
be reduced because they have the benefit of 
being directed towards the most sustainable 
areas in the first place due to the availability 
of ISEA information. 
While EIA and SEA protect the environment 
through ensuring better projects and plans by 
providing the evidence upon which better 
consent decisions are based, ISEA is different 
as it does not involve a consent process. It is 
the act or the process of preparing the ISEA 
that brings about the protection of the 
environment. 
Notwithstanding these advantages there will 
still be a need for SEA and EIA of subsidiary 
Policies, Plans and Projects – with increasing 
availability of plan/project details of and 
improved understanding of the receiving 
environments.  
1.2 Legislative Context and 
Precedence 
The National Environmental Act (NEA) No. 47 
of 1980 defines the regulatory framework for 
environmental conservation and protection in 
the country, with Central Environmental 
Authority (CEA) as the regulatory and 
enforcement agency. This act has been 
amended in 1988 (Act No. 56) and in 2000 
(Act No. 53). The Government also has 
developed the Environmental Protection 
License (EPL) Scheme, with CEA as the 
enforcing agency, as a regulatory instrument 
to set industrial pollution standards and 
control their discharges. Under provisions of 
Part IV C of the NEA No. 47 of 1980 as 
stipulated in Gazette (Extra Ordinary) No 
722/22 dated June 24, 1993, the Government 
made Environmental Impact Assessment (EIA) 
a legal requirement for a range of 
development projects. In addition, the 
Gazette notification (the above and 
subsequent amended lists) includes a list of 
line ministers and agencies that are 
designated as Project Approving Agencies. In 
addition, the Coast Conservation Act of 1981 
also specifies an EIA procedure for projects to 
be located in the coastal zone of the country. 
More detailed descriptions of Environmental 
Legislation and Frameworks are provided in 
Appendix 2 
 
In 2006 a decision was taken by the Cabinet of 
Ministers to direct all government agencies to 
undergo SEA for all policies, plans and 
programs prior to implementation. As a result, 
the CEA of Sri Lanka has carried out SEAs for 
Trincomalee Development Plan and Greater 
Hambantota Development Plan. In 
addition, the Sri Lanka Tourism Development 
Authority has completed two SEAs for 
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Tourism Development in the Deduwa Lake 
Area and  Kalipitiya Area. 
In general, Strategic Assessment for smaller 
scale plans are similar to EIAs because they 
require mitigation measures that are specific 
to particular sites or actions. Strategic 
Assessments on a Regional and National scale, 
on the other hand, tend to give rise to 
mitigation measures that change how 
institutions perform their tasks. Most of the 
changes are to the type or priority of 
information that is used as well as changes to 
the type and influence of agencies and 
specialists who participate in high-level 
decision-making. Many of these latter 
changes often happen unnoticed and 
unrecorded because they occur gradually 
throughout the time taken to prepare the SEA 
or afterwards. A number of incidents/events 
or the uses of ISEA-North during the period 
between 2010 and 2013 are listed in Appendix 
3. Approach for the ISEA-North 
The ISEA-North initially focused on key areas 
of interests, namely, the water sector (Key 
stakeholder: Water Resources Development 
Board), forest sector (Key stakeholder: Forest 
Department), wildlife sector (Key Stakeholder: 
Department of Wildlife Conservation), natural 
resources sector (Key Stakeholder: Geological 
Survey and Mines Bureau), Waste Sector (Key 
Stakeholder: Central Environment Authority), 
culture sector (Key stakeholder – Department 
of Archaeology), and the Fisheries Sector (Key 
Stakeholder: National Aquatic Resources 
Research and Development Agency). 
The process included a broader multi-sector 
analysis with the above institutions playing a 
lead role, and the process brought in 
planners, implementers and users together 
from the inception, thereby providing an 
opportunity for development plans to be 
sound and sustainable. The databases and 
scientific information compiled during the 
process, stakeholder dialogues, and  
recommendations arrived through 
deliberations provided a framework to 
protect sensitive areas; evaluate the potential 
adverse impacts of proposed projects; 
introduce disaster risk reduction and 
environment conservation measures from the 
start of new projects; and create a platform 
for multi-sector development partners to 
implement and monitor the ecosystem 
changes in the Northern Province due to 
expected rapid development. As in all high-
level Strategic Assessments, the principle 
mitigation measures were considered to be 
the behavioural changes through which the 
decisions are made.  
1.3 Geographical Scope 
Northern Province (8,884 sq. km.) consisted of 
five administrative Districts, namely, Jaffna, 
Kilinochchi, Mannar, Mullaitivu & Vavuniya. 
These five districts comprised of 33 Divisional 
Secretariat Divisions, 931 GNDs’ and 3,235 
villages. 
The ISEA-North consists of different – but 
interlinked – activities/components, which 
were initiated in parallel and fed information 
from across them. The process was conducted 
with multi-stakeholder involvement as 
illustrated in Figure 2.1 in three phases, 
namely (a) baseline phase, (b) field survey and 
development phase, and (c) assessment 
phase. The process is illustrated in Figure 2.2. 
1.4 Baseline Phase 
Primary and secondary data were collected 
and compiled to do a resource mapping.  The 
information available in published forms, and 
those with the state agencies mandated to 
collect and manage repositories as identified 
in Figure 2.1, on environmentally sensitive 
areas were used as secondary data with 
‘ground truthing’ where possible.  
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All available information on resource base in 
the Northern Province were transferred to the 
UDA. Data gap identification was then done 
through a stakeholder consultation process 
and gap filling was carried out by meticulously 
planned field surveys and studies involving 
key Government technical agencies with 
financial assistance through UNDP.  
 
Targeted studied to fulfil the information 
requirements to better understand the post-
conflict natural resources state were; 
 Identification of sites to provide sand 
and building materials (Geological 
Survey and Mines Bureau); 
 Extraction capacity of ground water and 
availability of surface water (Water 
Resources Board in association with 
National Water Supply and Drainage 
Board, Irrigation Dept. and Department 
of Agrarian Development); 
 Optimum use of marine and coastal 
resources (National Aquatic Resources 
Research and Development Agency); 
 Management of solid and liquid waste 
(Central Environment Authority and 
Ministry of Local Government); 
 Identification of sensitive Forest, 
Wildlife and cultural areas and present 
condition of the resources (Forest 
Department, Department Wildlife 
Conservation, and Archaeology 
Department). 
These studies, while providing required 
information to ISEA also strengthened the 
information availability and capacity of the 
Government agencies participated.   
The new information combined with past data 
provided the base to screen the development 
projects proposed during ISEA-North. In 
future the same data is expected to support 
coordination of the overall development in 
the Northern provinces (framework for 
integrated plan).  
The mapping identified the areas to extract 
the resources for construction, with the 
minimum impact on biodiversity hotspots, 
and to help in identifying the current disaster 
risk reduction services provided by the natural 
ecosystems in the area.  
1.5 Development Phase 
As the mega scale development programmes 
are yet to be implemented at the time ISEA-
North was started (November 2009), the ISEA 
was considered to have been started at a 
highly opportune time. Development agencies 
were invited to discuss the proposed 
developmental plans. In this process, the five 
District Secretariats of the Northern Province 
were extensively consulted to incorporate the 
development plans and to share information 
on the process and intermediate products of 
the ISEA. These development plans were 
incorporated to the resource maps.   
1.6 Assessment Phase 
Assessment phase included several 
consultative meetings to identify potential 
development scenarios, conflicts and 
potential mitigation measures. It was 
considered imperative that harmony be 
maintained between the region’s 
development plans and the natural and social 
environment, in order to minimize conflicts in 
resource utilization, directly or indirectly. The 
analysis focussed on providing framework 
within which long-term development of the 
Province could be conducted. The assessment 
phase led to the development of the 
“Opportunity Map.” 
The Appendix 4 provides a list of key events 
related to the ISEA-North process.    
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1.7 The Reporting Structure  
(a) Existing Environment (Baseline phase) 
The section 3 provides a systematic 
description of the conditions and significance 
of the existing environment. It also highlights 
existing sensitivities and problems and 
provides links to relevant policies, regulations 
while illustrating potential impacts of future 
developments on the ecosystem. Section 3 
also introduces the Objectives and Indicators 
set out in Section 4. 
(b) Proposed Plan and Alternatives  
Northern Province development consisted of 
plans developed by a number of agencies with 
possible overlaps. For an ISEA of this 
complexity, a series of alternative high level 
‘scenarios’ are described to provide the basis 
for an examination of adverse effects on 
Environmental Sensitivities, using the 
Objectives and Indicators.    
(c) Evaluation of likely effects mitigation  
Based on the analysis potential scenarios are 
examined and reported using the Objectives 
and Indicators that had been established 
earlier. The emphasis in the work was to 
identify areas of opportunity where 
resettlement could be confidently permitted 
in the short term. This allowed the 
precautionary principle to apply where there 
was data deficiency or other uncertainty – 
allowing sufficient time and resources to be 
applied in the future for the detailed 
identification and boundary demarcation of 
the most sensitive areas. 
The mitigation measures are examined in 
Section 5. The first and most significant 
among the mitigation approaches is the 
changes in institutional behaviour that have 
already taken place as a result of carrying out 
this ISEA. The second are the 
recommendations about changes, conditions 
and actions required to protect and enhance 
the quality of the environment of the 
Northern Province while re-settlement and re-
development occur.  
 
1.8 Roles and Responsibilities 
The roles and responsibilities of the key 
organizations involved in coordination and 
facilitation of the ISEA–North process are 
given below. 
The CEA provided the legislative endorsement 
to carry out the ISEA-North and participated 
in the field missions and briefing to senior 
Govt. Officials; provided inputs in progress 
monitoring; and made recommendations to 
the DMC on making payments for consultants 
and any other services and equipment.  
The DMC agreed to use the resources 
allocated by UNDP for the Disaster 
Management to be used in the ISEA-North via  
a MOU with the CEA; provided inputs on 
disaster potentials in the Northern Province; 
participated in progress monitoring and 
briefing to policy makers and senior Govt. 
Staff; and took  the responsibility to sign 
agreements with the government institutions 
for carrying out specific information 
generation studies required for the ISEA-
North. 
The UDA was responsible for compiling data 
from Central Environment Authority, Forest 
Department, Water Resources Board, 
Archaeology Department, National Aquatic 
Resources Research and Development 
Agency, Geological Survey & Mines Bureau, 
Disaster Management Centre, all the 
development agencies, District Secretaries, 
and Divisional Secretariats in the Northern 
Province. UDA staff developed database and 
GIS products to facilitate discussions and also 
captured the discussion results on land use 
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prioritization, modification to plans and 
recommendations. UDA contributed much to 
disseminate ISEA-North related information in 
the form of maps and data including the data 
to National Physical Planning Department to 
develop the Northern Province Spatial 
Infrastructure Plan.  
The UNDP Sri Lanka provided resources 
through its Bureau of Crisis Prevention and 
Recovery (BCPR); prepare the initial concepts 
on ISEA-North in late 2009, just before the 
resettlement and development started; 
engaged CEA and DMC senior staff to offer 
support to conduct a joint assessment; ensure 
constant updates to the Presidential Task 
Force for the Northern Province  
development; coordinated with Armed Forces 
to facilitate travel of field teams; carried out 
the logistical coordination of the field visits, 
events and briefing sessions; and conducted 
capacity building events to ensure the quality 
of the ISEA-North outputs.  
UNDP Sri Lanka through its contacts engaged 
the Post-Conflict and Disaster Risk Reduction 
Branch of the UNEP based in Geneva to bring 
in additional technical assistance on the ISEA 
process.  
After the ISEA-North prioritization work is 
completed between 2011 and 2012, through 
AusAID assistance UNDP appointed GIS 
technicians to the five District Planning Units 
to train the planning staff to use ISEA-North 
information in district planning and conducted 
GIS training to planning staff at the University 
of Peradeniya. These technical support when 
the key stakeholder agency capacities were 
limited was also an important part of the 
ISEA-North process towards achieving 
sustainable and resilient results. 
A number of strategic approaches were taken 
to improve the agency capacity.  
(a) The first capacity building activity was 
done in Colombo in a two-day workshop 
where ISEA design was finalized.  
(b) Two field trips to meet district 
stakeholders by the ISEA-North team, 
along with sector experts proved to be a 
valuable field-based training for the 
agencies and for district stakeholders.  
(c) Prior to the meeting of the assessment 
group, a week-long training programme 
on SEA approaches with examples from 
other countries was conducted. With a 
number of Sri Lankan expert’s adding 
value.  
The UNEP Post Conflict and Disaster Risk 
Reduction Branch based in Geneva extended 
assistance by providing niche technical 
assistance, including the participation of Dr. 
Connor Skehan who outlined the strategic 
approach for ISEA-North. In addition UNEP 
staff participated in the ISEA-North process at 
various stages and shared the experience at 
the global level as a best practice.   
1.9 Map Compendium 
It was understood that the release of report 
of the ISEA-North will take time due to the 
multi-agency aspect. At the same time a 
mechanism to provide the information on to 
development and conservation effort is also 
much needed.  
As a result the project team developed a Map 
Compendium or the “Map Atlas” with the first 
release in 2011 with the participation of Hon. 
Basil Rajapakse, Chairperson of the 
Presidential Task Force for Northern Province 
Development. It included base and strategic 
maps including the “Opportunity Map” where 
potential development areas after taking out 
the environmentally sensitive areas are 
marked. It was updated periodically and the 
final release is with this report. 
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2   Environmental Baseline  
2.1 Introduction
This section provides a systematic description 
of the character, condition and significance of 
the existing environment. It organises 
environmental data under the topic headings 
universally used for impact assessment, 
namely Human Beings; Flora & Fauna; Soil; 
Water; Air/Climate; Cultural Heritage and 
Material Assets. In many instances the 
descriptions are based upon new or recently 
updated survey material that has been 
collated specifically for the ISEA-North. The 
objectives of assembling the baseline material 
was to highlight the most significant and 
sensitive characteristics of the existing 
environment to provide the basis for 
assessment.  
It is important to note the significance and 
innovation of this simultaneous compilation 
of all types of environmental data into a 
standardised format. This format facilitated 
the identification of areas with concentrations 
of environmental sensitivities – while also 
highlighting areas which were free of most 
types of significant environmental constraints. 
These latter areas formed the basis for the all 
important ‘Opportunity Mapping’ – which, in 
turn, were used by development planners to 
adjust their approaches/proposals. 
The associated awareness-raising among 
other environmental agencies and, in 
particular, the sharing of baseline information 
with development agencies is one of the most 
important, yet easily overlooked, 
achievements of this assessment. The sharing 
of environmental data in standardised 
formats is the most fundamental and effective 
mitigation measure that was achieved by the 
ISEA-North process. 
2.2 The Country and the Northern 
Province 
Sri Lanka is an island nation in the Indian 
ocean located at geographic coordinates 7 00 
°N, 81 00, °E with a land area of 65,610 km2 
and additional territorial waters and Exclusive 
Economic Zone (EEZ) of about 517,000 km2. 
Sri Lanka realized the importance of open 
economy and in 1977 became the first south 
Asian nation to liberalize its economy. This 
was followed by an extensive infrastructure 
development; however, ethnic conflict from 
early 1980s to May 2009 affected the 
continued economic growth. The GDP growth 
in Sri Lanka in the past few years has been 
steady but has not reached its potential. The 
average growth, which was around 4-5 % 
from 1990 to 2005 that picked up in 2006 
onwards reaching a rate of 7.4 %. In 2010 the 
GDP growth in Sri Lanka was 8%. Sri Lanka’s 
economic freedom score is 54.6, making its 
economy the 120th freest in the 2010 Index 
and is ranked 23rd out of 41 countries in the 
Asia–Pacific region. 
The country is divided into 9 administrative 
provinces (Table 2.1) which are controlled by 
the provincial council established under the 
13th amendment to the 1978 constitution of 
Sri Lanka. 
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Table 2-1: Provinces of Sri Lanka 
Province Area (sq km) 
Central 5,584 
Eastern 9,951 
North Central 10,724 
North Western 7,812 
Northern 8,848 
Sabaragamuwa 4,902 
Southern 5,559 
Uva 8,488 
Western 3,709 
 
 
The climate patterns of Sri Lanka are 
determined primarily by the Northeast and 
Southwest  monsoons and the water regime is 
determined by the steep central hill slopes 
where 103 rivers originate. The lakes and 
tanks are designed to retain the rainwater and 
facilitate the infiltration. The population of Sri 
Lanka increased from 18.5 million in 2000 to 
20.5 million in 20132 with a growth rate of 
about 1%. The population density increased 
from 305 persons per km2 to 327 persons per 
km2 during the same period.  
 
Sri Lanka has been a party to many 
international conventions/ agreements 
related to the environment, i.e. Biodiversity, 
Climate Change, Climate Change-Kyoto 
Protocol, Desertification, Endangered Species, 
Environmental Modification, Hazardous 
Wastes, Law of the Sea, Ozone Layer 
Protection, Ship Pollution, and Wetlands 
Northern Province (Figure 2.1) is Sri Lanka’s 
closest Province to India with 35 km 
separation. The province covers an area of 
8,881 km2 and surrounded by the Gulf of  
 
                                                          
2
 Central Bank of Sri Lanka Annual Report for 2013  
 
Mannar with Palk Bay to the west, Palk Strait 
to the north, the Bay of Bengal to the east and 
the Eastern, North Central and North Western 
Provinces to the south. The province has 
existed since 19th century though devoid of 
legal status until 1987 when the 13th 
amendment to the 1978 constitution of the 
country established provincial councils. 
Between 1988 and 2006 the province was 
temporarily merged with the eastern province 
to form the north-eastern province. 
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Figure 2-1: Northern Province of Sri Lanka 
The province is divided into two distinct 
geographic areas: Jaffna peninsula and the 
Vanni. The Jaffna peninsula is irrigated by 
underground aquifers fed by wells, whereas 
the Vanni has irrigation tanks fed by perennial 
rivers. Major rivers include: Akkarayan Aru, 
Aruvi Aru, Kanakarayan Aru, Kodalikkallu Aru, 
Mandekal Aru, Nay Aru, Netheli Aru, Pali Aru, 
Pallavarayankaddu Aru, Parangi Aru, Per Aru, 
Piramenthal Aru, Theravil Aru. The province 
has a number of lagoons, the largest being 
Jaffna Lagoon, Nanthi Kadal, Chundikkulam 
Lagoon, Vadamarachchi Lagoon, Uppu Aru 
Lagoon, Kokkilai lagoon, Nai Aru Lagoon and 
Chalai Lagoon. 
The Northern Province is covered by tropical 
forests, with numerous rivers flowing through 
them. The northwestern coast is part of the 
deep Cauvery (Kaveri) River Basin of southeast 
of India, which has been collecting sediments 
from the highlands of India and Sri Lanka since 
the breakup of Gondwanaland.  
Most of the islands around Sri Lanka are to be 
found to the west of the Northern Province. 
The largest islands are: Kayts, Neduntivu, 
Karaitivu, Pungudutivu and Mandativu. 
The tropical monsoon driven Northern 
Province climate tends to be hot and dry in 
the dry season (February to September), and 
moderately cool and wet in the wet season 
(October to January). January is the coolest 
month and May is the hottest month. Relative 
Humidity varies from 70% during the day to 
90% at night. 
The Northern Province that embraces five 
districts namely, Jaffna, Killinochchi, 
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Mullaitivu, Mannar, and Vavuniya, and the 
land area accounts to around 13.22% of the 
total land area of the island (Table 2.2). 
 
Table 2-2: Areas under Administrative Districts 
 (Source: Statistical Information, 2009-Northern Province) 
Province/District Total Area Land area Inland water 
 Sq km % Sq km % Sq km % 
Northern Province 8,848 - 8,597 - 251 - 
Mullaitivu District 2,617 29.58 2,517 29.28 100 39.79 
Vavuniya District 1,967 22.23 1,967 22.88 0 0 
Mannar District 2,002 22.63 1,991 23.16 11 4.38 
Kilinochchi District  1,237 13.98 1,193 13.88 44 17.63 
Jaffna District 1,025 11.58 929 10.81 96 38.20 
 
This region has a forest cover of 1,980 sq. km. 
Inland water area covers about 250 sq. km. 
Population census prior to 2011 was in 1981 
(Table 2.3).  
 
Table 2-3: Population Distribution by 
District 
 (Source: Statistical Information, Census of 
Population & Housing 2011 –Dept of Census & 
Statistics) 
District 
Population ‘000 
1981 2011 
Jaffna 831 583  
Kilinochchi 91 112  
Mullaitivu 78 90  
Vavuniya 96 171  
Mannar 107 99  
Total 1,112 1055  
Sri Lanka 14,850 21,128 
% Northern 
Province 
7.48 4.99  
2.3 Development Strategy 
The Mahinda Chintana: Vision for a New Sri 
Lanka – A Ten Year Horizon Development 
Framework 2006-2016, published by the 
Ministry of Finance & Planning at the end of 
2006 has reflected the set of priorities as long 
term objectives for Northern Province 
development under the “Northern Spring” 
program. The main focal areas of the 
“Northern Spring” programme includes; 
finding a durable solution to the 
displacement, restoring livelihood, 
reactivating services and facilities, 
rehabilitation of infrastructure facilities, 
development of human capacities, targeting 
at vulnerable groups, and establishment of 
good governance.  
Recovery in Post-Conflict Era 
The damage and needs assessment document 
of the government prepared in October 2009, 
for the “Northern Spring”, has estimated 
poverty in Northern Province to be 37%, when 
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compared with the national average of 15%. 
Prolonged conflict has led to destruction of 
assets and infrastructure, displacement, and 
loss of life and livelihood, and has also 
destroyed the social fabric. 
The government's 10-year development plan, 
the Mahinda Chinthana states that the 
current policies are designed to protect and 
resettle internally displaced persons, restore 
basic services and social infrastructure, and 
reconstruct the economic and physical 
infrastructure with the aim of assuring 
sustained long-term development of Northern 
and Eastern provinces. This is seen as an 
essential part of a permanent peace. The 
Mahinda Chinthana allocates about $8 billion 
for the 10-year period 2007–2016 for 
resettlement, social and economic 
infrastructure development, livelihoods 
development, institutional strengthening, and 
community development of Northern and 
Eastern provinces. The level of IDPs by end 
2013 is significantly low due to accelerated 
resettlement.  
The land use pattern, forest land, Agriculture 
statistics of the five districts of the Northern 
province are shown in Table 2.4. The area 
under irrigation schemes are shown in Table 
2-5: Area under Irrigation 
 
 
 
 
Table 2-4: Land Use Pattern, Forestry and Agriculture 
 (Source: Statistical Information, 2009-Northern Province) 
Land Category Mullaitivu 
(ha) 
Mannar 
(ha) 
Kilinochchi 
(ha) 
Vavuniya 
(ha) 
Jaffna 
(ha) 
Urban 10 37,826* 650 440 22,000 
Agricultural land 57,270 33,334 61,610 77,999 36,293 
Forest land 167,850 131,046 35,110 88,801 12,870** 
Range Land 13,650 - 10,650 18,120  
Wetland 1,530 - 5,680 11,250  
Water bodies 20,160 - 7,390 - 4,160 
Barren land 1,230 - 5,800 90 27,000*** 
 
*Includes residential area, water bodies and barren land; **includes economic trees; includes land 
with severe crop damage 
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Table 2-5: Area under Irrigation 
 (Source: Irrigation Department, Northern Province) 
District 
Major/Medium Irrigation 
Minor 
Irrigation 
Capacity 
(Ac.ft) 
Irrigable 
area 
(ha) 
Catchment 
area  
(sq km) 
Irrigable area 
(ha) 
Mannar 17,055 1,911 1,044 14,368 
Kilinochchi 15,662 13,982 1,016 12,705 
Mullaitivu 55,704 4,904 482 9,369 
Vavunia 8,755 892 154 34,574 
Jaffna NA NA NA 9,662 
 
2.4 Economic Resources 
The gross domestic product of the country as 
well as for the Northern Province is shown in 
Table 2.6. In 2009, the GDP growth rate in the 
Northern Province was 12.6 and reached an 
all-time high of 22.9% in 2010.  It shows that 
there are potentials in the Northern Province 
and that should be tapped. It is evident that  
 
 
following the ceasefire in 2002, the growth 
rate has picked up and maintained at a higher 
level. The structure of the provincial economy 
has not changed over the period. However,  
Agriculture, including Fisheries and Animal 
husbandry which is the mainstay of the 
economy has shown positive growth after 
2002 (Table 2.6). 
 
Table 2-6: National and Province GDP at Current Factor Prices (Rs million)  
 (Source: Central Bank Reports) 
Year National Northern Province % 
2005 2,098,004 63,063 3.01 
2006 2,938,680 81,978 2.79 
2007 3,578,688 104,224 2.91 
2008 4,410,682 128,373 2.91 
 
Table 2-7: Composition of GDP at Current Factor Prices (Rs million) 
(Source: Central Bank Reports) 
Year Agriculture (%) Industry (%) Services (%) 
2005 25.12 6.31 68.56 
2006 20.07 6.38 73.54 
2007 17.89 8.51 73.58 
2008 19.83 8.18 71.98 
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The level of investment, the private 
investment in particular, in the Industrial 
sector of the Northern Province had been 
lagging due to the conflict. In the past the 
entrepreneurs preferred to invest in the 
sectors where they could get quick returns.  
Hence, there is more investment in trade and 
business sectors where the returns are quick. 
The normalcy and political stability with 
enhanced infrastructure facilities such as 
roads, transport, power and communication 
will generate investor's interest in the post-
conflict context which in turn will pose 
challenges to environment management too.  
 
2.5 Flora & Fauna 
This section provides a series of descriptions 
of the terrestrial end marine habitats of the 
Northern Province. Four principle descriptions 
are provided: 
1. Description of Conservation/protected 
areas, by the Forest Department, 
including; 
(a) Forest Cover 
(b) Priority Forest Conservation Areas 
2.  Description of Wildlife Conservation 
Areas, by the Department of Wildlife 
Conservation 
3. Description of Coastal and marine 
ecosystems by the National Aquatic 
Resources Research and Development 
Agency, including; 
(a) Coral Reefs 
(b) Mangroves 
(c) Seagrasses 
(d) Seaweeds 
In addition, this section highlights the 
information pertaining to the “red list” of 
species in Northern Province.  
2.6 Forest Cover 
Available forest cover and spatial distribution 
of forests is one of the important factors.  The 
last forest cover assessment was done in 
1992. Under the “Northern Spring”, various 
large scale development programs have been 
proposed in north, including infrastructure 
development. It is obvious that the lands 
required for these developments have to be 
allocated from existing forest areas.  
However, conversion of forests lands to other 
land uses is a controversial action under 
present context of green development. On 
the other hand, infrastructure development in 
northern Sri Lanka has been identified as one 
of the top National Priorities. In this context, a 
thorough study is important to identify forest 
lands that could be allocated for other land 
uses with the minimum negative 
environmental impacts. 
The Problem 
There is a scarcity of information on forest 
types, biodiversity and canopy cover of forests 
in the Northern Province of Sri Lanka. In 
addition to above information special 
relationship of the existing forests to the 
other important features such as townships, 
villages, tanks, roads, etc. is also important.  
As such during the baseline phase of ISEA-
North, the Forest Department carried out a 
systematic study to assess the forest cover in 
the Northern Province and identify important 
forest areas for environmental conservation. 
The study outputs (Figure 2.2) revealed that 
the forest resources in the Northern Province 
are ecologically remarkable and 
environmentally indispensable. Compared to 
other provinces in the country there are quite 
a large extent of forests in the Northern 
Province. The forest cover assessment of 1999 
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revealed that there are 44% dense forests in 
this province. This includes dry monsoon 
forests, riverine forests, mangroves and forest 
plantations. Figure 2.2 illustrates the existing 
forest conservation areas. The forest 
conservation areas in the Northern Province 
(478,685 ha) includes 5,547 ha in Jaffna, 
45,631 ha in Kilinochchi, 178,386 ha in 
Mullaitivu, 125,288 ha in Mannar, and 
123,833 ha in Vavuniya districts. 
 
 
 
 
 
 
 
 
 
Figure 2-2: Existing Forest Areas 
(Based on the information provided by the Forest Department, May 2010) 
 
 
In ecological aspects, the highest forest cover 
in the island is represented by the Northern 
Province. The major forests in the arid zone 
are classified into two categories, namely dry 
evergreen thickets and woodlands, on the 
basis of the edaphic differences. In addition a 
considerable extent of mangroves, grasslands 
and scrublands are also found in this province.  
During early 1960’s some dense forest areas 
have been demarcated and declared as forest 
reserves with the intention of conserving this 
valuable resources. At present there are 35 
declared Forest Reserves in the Northern 
Province (Table 2.8). The forests cover has not 
diminished when compared to that of 1992, 
though some forest destructions have taken 
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place for a considerable period of time. 
Instead, the extent of dense natural forest has 
increased by 3.5 %. This is basically due to 
regeneration and gaining of prevailed species 
diversity and continues succession of the 
forest cover. This trend of development has 
been directly caused by limited human 
activities and minimum disturbances to forest 
environment.  
 
During the field verification it was noted that 
a quite extent of paddy lands, homesteads, 
private lands and Palmyra mixed vegetation 
have been misinterpreted as forests during 
the process of satellite imagery 
interpretation. Some areas have regained 
forest cover due to the natural regeneration 
and minimal disturbances by human activities  
for a long period. At present there are about 
49% dense natural forest cover in the 
Northern Province and with open and sparse 
forest it totals up to about 54.5%, which is a 
considerable extent that need management 
for environmental conservation. 
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Table 2-8: Existing Declared Forest Reserves 
(Source: Forest Department, Sri Lanka, December 2010) 
District Forest Reserve 
Jaffna None 
Kilinochchi Pallai Forest Reserve 
Vadakkachchi Forest Reserve (Theravil) 
Iranamadu Forest Reserve 
Kilinochchi Forest Reserve 
Akkiriyan Forest Reserve 
Chunnavil Forest Reserve 
Mandakalar Forest Reserve 
Nagapaduvan Forest reserve 
Mannar Neenthavil Forest Reserve 
Mavillu Forest Reserve 
Veppal Forest Reserve 
Mullaitivu Iranamadu Forest Reserve 
Vadakkachchi Forest Reserve 
Panikkankulam Forest Reserve 
Vannivilankulam Forest Reserve 
Teravil Oddusudan ForestRreserve 
Chamalkulam Forest Reserve 
Tanduvan Forest Reserve 
Kulamurippu “A” Forest Reserve 
Kulamurippu “B” Forest Reserve 
Nagancholai Forest Reserve 
Andankulam Forest Reserve 
Vavuniya Chamalkulam Forest Reserve 
Vannivilankulam Forest Reserve 
Paranthan Forest Reserve 
Parantan Forest Reserve 
Nainamadu Forest Reserve 
Irampaikulam Forest reserve 
Melkulam Forest Reserve 
Mamadu Forest Reserve 
Maha Irampakulam Forest Reserve 
Puvarasankulam Forest Reserve 
Irasenthirankulam Forest Reserve 
Tonigala Forest Reserve 
Kurunkalikulam Forest Reserve 
.
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2.7 Wildlife Conservation Areas  
A rapid economic development in the 
Northern Province is a priority focus of the 
Government of Sri Lanka. However the 
conservation of biodiversity, with entire 
spectrum of attributes including wildlife, 
which is much below the accepted standards 
is critical for sustainability. ISEA-North focused 
on the wildlife sector to ensure long lasting 
conservation of wildlife and natural habitats 
in the Northern Province considering the 
natural habitats, ecosystems and corridors.  
Process took into account the wild fauna and 
flora in the area and those migrating within 
the natural habitats available in the province. 
Department of Wildlife Conservation took the 
lead in identifying the potential wildlife 
conservation areas, suggesting possible 
measures for strengthening the conservation 
status of the identified areas and improving 
understanding and awareness on the wildlife 
conservation sector in the Northern Province 
among different stakeholders, especially the 
policy makers. The main purposes of the 
environmental conservation in respect to 
wildlife were: 
 To protect and conserve sensitive 
marine, costal and terrestrial habitats 
especially for migratory  birds and 
wetland species and their associated 
fauna 
 To protect and conserve indigenous 
natural, cultural, archaeological 
resources and ecological  processes 
plus associated species and habitats 
 To protect catchments areas and 
tributaries 
 To provide continuous Environmental 
Services 
 To provide enjoyment of wildlife 
resources through appropriate 
opportunities for visitors 
 To provide direct and indirect benefit 
to the adjoining communities by 
environmental Services and providing 
Employment Opportunities. 
 Ensure the sustainability of the 
development programmes that are 
environmentally sound, socially 
acceptable and economically viable. 
 To minimize human wildlife conflict 
mainly Human Elephant Conflict 
(HEC). 
 To identify the gaps in terms of 
sensitive areas. 
The Problem 
To fill the data gap due to the hindered access 
during last three decades, the Department of 
Wildlife Conservation (DWLC) carried out a 
study during the baseline phase of the ISEA-
Northern Province to assimilate available data 
and information on natural habitats, 
ecological systems, wild fauna and wild flora 
in the Northern Province. The study that 
covered the five administrative districts of the 
Northern Province was also linked with the 
already established other protected areas of 
the island ensuring migratory routes of 
species such as elephants and birds. Existing 
wildlife protected areas in the Northern 
Province were revisited to examine the 
potential of future management strategies. A 
rapid data collection method was used with 
standard techniques for biodiversity and socio 
economic statues of the community already 
living there due to time limitations. 
Reconnaissance surveys, meeting with the 
stakeholders and field data collection and 
information gathering, and collection of 
primary and secondary data were done.  
  
19 
 
Figure 2.3 illustrates existing wildlife 
conservation areas (including marine 
ecosystems). The total wildlife conservation 
area in the Northern Province (43,497 ha) 
includes 6,037 ha of Jaffna, 5,031 of 
Kilinochchi, 10,256 ha of Mullaitivu and 
22,173 ha of Mannar, Vavuniya district does 
not contain any identified wildlife 
conservation area, at present
Figure 2-3: Wildlife Conservation Areas 
(Based on data provided by the Department of Wildlife Conservation, May 2010) 
 
2.8 Coastal and Marine 
Ecosystems  
 
The coastal and marine environment in the 
Northern Province contains a large proportion 
of the coastal ecosystems; mangroves, coral 
reefs, seagrass beds and brackish water 
lagoons and salt marshes in Sri Lanka. In 
addition there are lagoons, inland water 
bodies and streams. Little is known about 
these ecosystems because in the last 3 
decades research was limited to sporadic 
investigations, when opportunity availed. The 
Palk Bay and Palk Strait are very shallow and 
both are influenced by both southwest and 
northeast monsoons. The continental shelf is 
also wide and shallow to the South of Mannar 
Island. Currents are also very strong in the 
narrow channels of the Adams Bridge and 
Palk Strait, particularly during the northeast 
monsoon. These conditions have provided the 
northern coastal and marine environment 
with a unique setting not found elsewhere in 
the country. 
The last comprehensive resource survey in the 
northern coastal waters was conducted over 
30 years ago and very little reliable 
information is available on the status of the 
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resources at present. Therefore, baseline data 
has to be obtained for much of this area. The 
last marine survey was conducted in 2005 
during the investigations carried out to assess 
the probable impacts of the Sethusamudram 
project of India. Currently available 
information on the coastal and marine 
environment is scanty and varies in the 
different coastal areas. The areas accessible in 
the Gulf of Mannar have the most amount of 
information whilst the Palk Bay and Palk Strait 
have relatively less information. There is very 
little information between Point Pedro and 
Pulmudai too. 
The Problem 
The status of the coastal and marine 
environment is vital for sustainable 
development of the fishery sector and other 
economic activities such as tourism.  
Environmentally sustainable development will 
have beneficial impacts on the coastal fishing 
communities in terms of higher and stable 
levels of income and assist in poverty 
reduction. However, there is a dearth of 
information for the management of resource 
use and planning for sustainable 
development. 
As such, the National Aquatic Resources 
Research and Development Agency (NARA) 
carried out a study during the baseline phase 
of the ISEA-Northern Province to assess status 
of the coastal and marine environment, 
biodiversity, areas to be protected and 
managed, the fisheries industry in the area 
and the potential for aquaculture and 
mariculture development, while safeguarding 
the environment and natural resources.  
The study outputs revealed that the shallow 
coastal waters around Sri Lanka has an 
estimated 680 km2 of coral reefs. Most of 
these shallow coral habitats are located in the 
Gulf of Mannar and along the east coast in the 
Trincomalee and Batticaloa Districts. In 
addition fringing coral reefs occur in the 
northern and southern areas of the island. 
Coral reefs of the Jaffna Peninsula are located 
mainly around islands in the Palk Bay and 
along the northern coastline in the Palk Strait. 
Figure 2.4 illustrates existing coastal and 
marine conservation areas 
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Figure 2-4: Existing Coastal and Marine Conservation Areas 
(Based on data provided by the National Aquatic Resources Research and Development Agency, May 2010) 
 
 
(a) Coral Reefs 
Coral reefs in the Palk Bay and Palk Strait exist 
in turbid waters. The highest coral cover 
(57.5%) was at Kankasanthurai followed by 
Punkuduthivu reef and Eluvathivu reef. The 
reef at Punkuduthivu Island was structurally 
different from the fringing reefs along the 
northern coast. It had similarities to some 
reefs such as Bar Reef and Vankalai Reef in 
the Gulf of Mannar. Their reef slopes facing 
the open sea are similar where spur & groove 
structures and large Porites domes exist. In all 
of the investigated areas the bare substrate of 
limestone, which consisted of large dead coral 
domes indicated that there had been 
relatively recent large scale coral mortality in 
the region. However due to the limited 
surveys conducted during the present study 
the status of coral reef habitats and their 
biodiversity should not be directly compared 
to other reef sites in Sri Lanka. The present 
study had limited scope and was inadequate 
to derive conclusions on the impacts of the 
proposed Sethusamudram Ship Channel 
Project (SSCP)3 or natural environmental 
changes. However this study achieved its 
overall objective by providing an overview of 
the type of reefs, their status and the most 
common species of corals and reef fishes.  
The major wetland ecosystems found in the 
Northern coast from Mannar to Pulmudai are 
comprised of mangroves, salt marshes and 
seagrasses. Seaweed ecosystem is found 
associated with seagrasses and coral reefs.  
                                                          
3 Govt. of India decided to abandon the SSCP 
project due to controversies 
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(b) Mangroves 
Mangroves are discontinuously distributed 
along the coastline, and are absent along 
exposed shorelines in the North coast (Table 
2.9).  
Jaffna: Mangroves found near the major 
islands. Major species found was Avicennia 
marina while isolated plants of other 
mangroves such as Rhizophora mucronata 
could see around the islands. Mangroves have 
been cut for the purpose of security reasons 
as in Mannar, hence most of the patches were 
short in stature. The biggest mangrove patch 
could be located near the Mandativu islands. 
The west end of Jaffna Peninsula (Kayts 
Island), Uppuaru lagoon and Chalai lagoon 
comprise of important mangrove stands. 
Killinochchi: Mangroves distribution is very 
sparse. The mangrove stands found also very 
shorter in stature probably due to the 
prevailing harsh conditions such as high 
salinity, high sunshine and continues clearing 
for the security reasons. Avicennia marina 
was the dominant species and the stand 
heights were about 60 cm. 
Mullaitivu: Major mangrove patches were 
found in Nanadikadal lagoon which also 
confronted to the same practice during the 
civil war. Nayaru and Kokilai are the lagoons 
with some mangroves (Rhizophora 
mucronata) in its periphery. 
Mannar: The major mangrove patches in the 
stretch belongs to fringing mangroves. 
Mainland fringing and island fringing 
mangroves are the type of mangroves 
observed in Mannar.  Major mangroves areas 
bordering to the coast of Gulf of Mannar are 
found in the areas Achchankulam, 
Nrivillukulum, Vankalai and north of the 
Mannar town (Kanankottiko).  
The biggest patch of nearly 100 m wide 
mangrove belt was observed at 
Achchankulam area and major species of 
mangroves are Sonneratia cassowaries, 
Avicennia marina observed beyond 50 m. 
Rare mangrove species Pemphis acidula which 
has being recorded as available only at 
Puttalam lagoon so far was recorded at 
Achchankulam.  
It is observed that Prosopsis juliflora the 
thorny woody tree has become invasive in 
most of the coastal areas of Mannar. The tree 
has being recorded as invasive plant for 
Hambantota district. Lagoon shore of 
Erukkalampidi area was nearly 90% covered 
by the species becoming the area as scrub dry 
land forest. Most of the island fringing 
mangroves is scrub mangroves mainly 
comprised of Avicennia marina. The reason 
for the shorter stature could be prevailing 
long term of droughts, high saline conditions 
and frequent cutting by humans for security 
reasons. Compared to mainland fringing 
mangroves from Achchankulum to Vankalai 
the island fringing mangrove in Mannar has 
low productivity. 
(c) Sea Grasses 
Sea grass habitats are considered to be among 
the most productive submerged systems. This 
productivity supports dependent species of 
epiphytes fauna, large number of fish 
important in lagoon and coastal fisheries. 
Through their high productivity, sea grasses 
build up large carbon reserves which are 
utilized in the tropics by herbivores such as 
turtles, birds and marine mammals. Many 
species of prawns and fish use the sea grass 
meadows as nurseries and even as adults are 
dependent on sea grasses for the food via the 
epiphytic community. Hence sea grass 
ecosystems are very high in diversity 
compared to the ecosystems where sea 
grasses are not present. 
  
23 
 
Jaffna: Extensive sea grass beds are 
distributed in the shallow coastal bays, such 
as Thondamaanar, Kurikadduwan, 
Pungudutivu, Mandaitivu and the Jaffna 
lagoon. H. ovalis, C, serulata and C. rotundata 
were the major species found. 
Killinochchi: Enhalus acaroids,  C. rotundata, 
C. serulata, S. isotifolium and H. ovalis  
recorded in the Kiranchi at Nachchikuda. 
Mullaitivu: The coast of Mullaitivu was found 
casted by seagrasses C. rotundata, C. serulata, 
and S. isotifolium. 
Mannar: Most productive sea grass beds were 
encountered in the shallow coastal areas of 
Mannar (38.9 g/m2 of biomass; 
Pahalawattaarachchi).  Most common sea 
grass species found in the shallow bays of 
Mannar Sea is Enhalus acaroids. Other species 
common to the area are Cymodacea 
rotundata, C. serulata, Syringodium 
isotifolium, Halodule pinifolia, H. uninervis and 
Halophila ovalis. Very shallow pans area 
mostly exposed to the air and these flats 
Halophila ovalis and Ruppia maritime could be 
observed 
(d) Seaweeds 
Seaweeds were associated with Enhaulus 
beds in Mannar coast. Mostly, Gracilaria 
found to be associated with sea grasses. 
Brown algae Sargassum spp, Turbinaria 
dominated all over the Northern coast. 
Killinochchi: The shallow bays of coastal areas 
of Killinochchi  covers a rich sea grass bed of 
Enhalus acordius  and the high diverse 
composition of  seaweeds casted to the shore 
proves that the site and the reef beyond the 
site is rich with red, brown and green  
seaweeds including economically important 
species such as Gracilaria edulis, G. salicornia, 
G. corticata, Halimina spp,, Codium spp,, 
Sargassum spp., and Turbinaria spp. found as 
the secondary species. 
Table 2-9: Mangrove and Associated Species Encountered and Their Abundance
 
2.9. Biodiversity  
Accelerated development may increase the 
potential loss of habitats and species. At the 
same time in Northern Province the 
opportunity exist to integrate biodiversity 
conservation in to development planning, to 
ensure sustainable development in the 
northern region. The IUCN-Sri Lanka together 
with the Ministry of Environment has 
compiled information pertaining to the 
threatened species in the Northern Province, 
which is vital information to support better 
decision making in both development and 
conservation. The list of threatened species 
and their locations in the Northern Province 
are presented in Table 2.10. Twenty two 
species of fauna have been identified as 
threatened in the Red List of threatened 
species as reported in 2007.  
True mangrove species Abundance 
Sonneratia caseolaria ++ 
Avicennia marina +++ 
Pemphis acidula ++ 
Rhizophora mucronata ++ 
Lumnitzera racemosa + 
Associated species (in the scrub forest) 
Prosopis juliflora; Cassia auriculata; Cactus spp;  Premna 
intergrifolia 
+ 
  
24 
 
Table 2-10: Threatened Species in the Northern Province 
(Source: Red List of Threatened Species, IUCN and Ministry of Environment, Sri Lanka, 2007) 
Name Location District 
North 
Latitude 
East 
Latitude 
Labeo lankae Giants Tank Mannar 8.8500 80.0333 
L. lankae Cheddikulam Vavuniya 8.6666 80.3000 
L. lankae Vavuniya Vavuniya 8.7500 80.5000 
L. lankae Mankulam Mullaitivu 9.1333 80.4333 
Macrognathus aral Giants Tank Mannar 8.8500 80.0333 
M. aral Cheddikulam Vavuniya 8.6666 80.3000 
M. aral Vavuniya Vavuniya 8.7500 80.5000 
M. aral Mankulam Mullaitivu 9.1333 80.4333 
Wallago attu Giants Tank Mannar 8.8500 80.0333 
W. attu Vavuniya Vavuniya 8.7500 80.5000 
W. attu Mankulam Mullaitivu 9.1333 80.4333 
W. attu Cheddikulam Mannar 8.6666 80.2999 
Anguilla nebulosa Mulliyan Jaffna 9.5666 80.4666 
Lissemys punctata Mannar Mannar 8.9833 79.9000 
Ophisops leschenaultii Mullaittivu Mullaitivu 9.2666 80.8166 
O. leschenaultii Jaffna Jaffna 9.6500 80.0166 
Mabuya bibronii Mullaittivu Mullaitivu 9.2666 80.8166 
Gongylophis conica Kandavalai Jaffna 9.4500 80.4833 
Echis carinatus Mannar Mannar 8.9833 79.9000 
E. carinatus Iranaitivu Jaffna 9.3000 79.9833 
Francolinus pondicerianus Jaffna Jaffna 9.6500 80.0166 
Alcedo meninting Nelukkulam Vavuniya 8.7500 80.4500 
Cursorius coromandelicus Puttur Jaffna 9.7333 80.1000 
C. coromandelicus Delft Island Jaffna 9.5000 79.7000 
C. coromandelicus Delft Island Jaffna 9.5000 79.7000 
Sterna sandvicensis Talaimanaar Mannar 9.0833 79.7333 
S. sandvicensis Talaimanaar Mannar 9.0833 79.7333 
S. sandvicensis Talaimanaar Mannar 9.0833 79.7333 
S. sandvicensis Point Pedro Jaffna 9.8166 80.2333 
Falco peregrinus Puttur Jaffna 9.7333 80.1000 
Ephippiorhynchus asiaticus Murunkan Mannar 8.8333 80.0333 
Myotis hasseltii Kappachchi Vavuniya 8.6166 80.2833 
Scotophilus heathii Point Pedro Jaffna 9.8166 80.2333 
S. heathii Elephant Pass Jaffna 9.5166 80.4000 
Semnopithecus vetulus Tunukai Mullaitivu 9.1500 80.2666 
Felis chaus Mullaitivu Mullaitivu 9.2666 80.8166 
F. chaus Elephant Pass Jaffna 9.5166 80.4000 
F. chaus Cheddikulam Vavuniya 8.6666 80.3000 
Panthera pardus Madu Mannar 8.8500 80.2000 
Melursus ursinus Mankulam Mullaitivu 9.1333 80.4333 
Paradoxurus zeylonensis Cheddikulam Vavuniya 8.6666 80.3000 
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2.10 Soil, Agriculture & Resettlement 
Agriculture sector prior to the conflict has 
contributed nearly 12 % of the country’s total 
agricultural production of which Rice, dry 
Chilli, Red onion and Grain legumes 
contributed 15%, 30%, 75% and 30% 
respectively. Approximately 60 % of the 
population is engaged in crop farming and 
over 45 % of the labour force directly depends 
on agriculture for their livelihood4.  
At the end of the armed conflict, by end 2009, 
the Agriculture sector could be characterized 
as unorganized, unregulated, not market 
oriented and restricted to domestic 
consumption, primarily due to the mass 
dislodgment of farmers, loss of productive 
assets and dilapidated infrastructure. 
The province consists of 150,000 farm 
families, of which about 81,000 families are in 
displaced position. Potential extent of paddy 
and Other Field Crops (OFC) land existing for 
cultivation is 100,000 ha and 55,000 ha 
respectively. The cash crops like chilli and fruit 
banana and grapes have been drastically 
declined in cultivation due to poor market 
access, low maintenance and abandonment of 
productive land with farmers’ displacement.  
Information pertaining to agriculture (Figure 
2.5), soil (Figure 2.6) and previous settlements 
(1981; Figure 2.7) were obtained from the 
repositories available at the Department of 
Agriculture, Department of Irrigation and 
Urban Development Authority of Sri Lanka. 
The area under two main agriculture activities 
(coconut and paddy) is given in Table 2.11. 
The total area under paddy in the Northern 
Province is 108,154 ha while that of coconut is 
10,161 ha. The areas under agriculture 
                                                          
4 Provincial Planning Secretariat, Northern Province 
(2009): Five year Investment Program of the 
Northern Province 2009-2013 
activities coincide well with the previous 
settlements that have taken place in 1981 
supporting the livelihood of the people. 
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Table 2-11: Area under Paddy and Coconut 
(UDA and Department of Agriculture, May 2010) 
 
Crop 
Jaffna  
(ha) 
Kilinochchi 
(ha) 
Mannar  
(ha) 
Mullaitivu 
(ha) 
Vavuniya 
(ha) 
Coconut 1,786 3,080 1,258 1,351 - 
Paddy 18,486 28,576 19,950 17,996 23,146 
 
Figure 2-5: Agriculture in the Northern Province 
(Based on data provided by the UDA and Department of Agriculture, May 2010) 
 
 
 
 
 
 
 
 
 
  
27 
 
Figure 2-6: Soils in the  Northern Province and Agriculture Areas 
(Based on data provided by the UDA and Department of Agriculture, May 2010) 
 
Figure 2-7: Settlements in  the  Northern Province Prior to 1983 
(Based on data provided by the UDA, May 2010) 
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2.11 Water 
The entire Northern Province belongs to the 
Dry Zone of Sri Lanka.  Agriculture dominated 
this province majority of cultivable lands 
cannot support intensive cropping without 
irrigation. Water scarcity is a main constraint 
in many parts of the province, even for 
drinking and domestic uses. This situation has 
seriously affected the recent resettlement 
programmes too.  
Hydro-geologically, Northern Province 
comprises of different aquifer regimes with 
varying Hydro-geological characteristics as 
described below.  
Northwestern Miocene limestone aquifer 
system along North western coastal belt 
covering the District of Mannar, Kilinochchi 
and Mullaitivu: High potential groundwater 
basins identified within this system include 
Musseli, Murunkan, Mulankavil, Wellankulam 
and Poonareen. 
Jaffna Karstic Limestone aquifer system: 
Weathered and fractured hardrock aquifer 
systems of main land covering entire Jaffna 
District and parts of Mannar, Kilinochchi and 
Mullaitivu districts. 
Coastal shallow sandy aquifers along western 
coast in Mullaitivu and Jaffna districts: These 
aquifers should be further studied in order to 
assess their potentials, and spatial and 
seasonal variations of water quality 
conditions. 
The Problem  
Since the Northern Province has poor surface 
drainage with very limited seasonal streams 
and rivers, existing surface water bodies have 
limited quantity of water. However, Dry zone 
minor tank cascade systems exist within the 
main land mass including several major 
irrigation schemes such as Iranamadu, Giant 
Tank, Pavakkulam, Kalmadu, etc. Most of the 
minor tanks and cascades systems were 
abundant during the conflict period. Those 
systems should be closely examined to 
facilitate necessary rehabilitation work. It is 
important to note that a considerable amount 
of hydro-geological data are available 
covering the districts of Jaffna, Mannar and 
Vavuniya with the Water Resources Board 
(WRB), but such data are not sufficiently 
available for the districts of Mullaitivu and 
Kilinochchi. 
To gather new data the WRB carried out a 
hydro-geological study during the baseline 
phase of the ISEA-North and recommend the 
measures to develop, manage, allocate and 
conserve available surface and groundwater 
resources in a rational, systematic manner to 
achieve the maximum benefits without 
harming the environment. In the analysis the 
information available with both Water 
Resources Board and the National Water 
Supply and Drainage Board (NWSDB) were 
used 
The surface water resources of the Northern 
Province are presented in  
 
Figure 2-8 while ground water quantiy and 
water quality maps are presented in Figures 
2.9 and 2.10. The Figure 2.11 is the catchment 
area map.  
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Figure 2-8 Network of Surface Water Bodies with Existing and Proposed Water Supply 
Schemes 
(Based on data provided by the WRB and NWS&DB, May 2011) 
 
Figure 2-9: Ground Water (quantity) 
(Based on data provided by the Water resources Board, May 2010) 
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Figure 2-10: Ground Water (quality) 
(Based on data provided by the Water Resources Board, May 2010)
 
Figure 2-11 Catchment Area 
(Based on data provided by the Water Resources Board, May 2010) 
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While the seasonal rainfall exhibits a definite 
pattern, there is a considerable year to year 
variation in rainfall intensities. This variability 
of rainfall has always been a major problem 
for the agricultural enterprise in the area.  At 
the end of August, water tables are generally 
at their lowest and the salinity of water is at 
highest levels. 
Water Resources in the Jaffna District 
The Thondaiman Aru and the Uppu Aru drain 
the major lagoons in Jaffna. In addition, a 
small stream “Valukai Aru” rising from the 
Central 35 feet elevation runs for over 8 miles 
through Alaveddi, Uduvil and Manipay is 
conveying the drainage from the South 
Western areas. Apart from these natural 
drainage courses a few excavated short length 
canals, e.g. one from Nandavil flowing 
through Jaffna Town, another from Palali 
through Myliddy, etc. are maintained as extra 
flood drainage courses. Due to the relatively 
flat topographic nature and geological 
structure the surface drainage of the Jaffna 
Peninsula is minimal causing heavy run-off 
and flooding after heavy rains. 
The ground water recharge is entirely from 
rainwater. The ground water levels measured 
in the years 1965, 1966 to December 1967 
enables to compute the increase in ground 
storage, above sea level, as a result of rainfall 
recharge and the volume stored in the 
aquifers. Computation was done by 
integrating the incremental layers of the 
saturated aquifer each month and assuming a 
storage coefficient (effective porosity) of 0.15.  
The porosity of the Jaffna limestone has been 
found to vary between 4.5% and 27%, with a 
mean value of 15%.   
It was estimated that there are 84,000 wells in 
the area with about 66,000 being domestic 
wells where water is drawn for domestic  
purposes. The balance 18,000 are Farm or 
Agricultural wells (WRB report, 1968). The 
concentration of wells indicates heavy of 
water.   
Largest numbers of domestic wells are found 
in Jaffna Town and the neighbouring Kokkuil 
areas with intensities of 152 and 129 per 100 
acre, respectively.  These are the areas of 
heavy draw off for domestic purposes. 
The intensity of agricultural well use is also  
high in the Urumpirai, Urelu, Mallakam, 
Uduvil areas where over 30 such wells in 
every 100 acres (40 ha) have been noted.   
Water Resources in the  Mannar District 
For the ease of description the Mannar- 
Murunkan area was divided into four hydro 
geological zones. 
In the area the Precambrian basement strata 
were found to contain small quantities of 
variable quality groundwater suitable only to 
meet domestic and limited agricultural 
requirements. 
The eastern half of the limestone area is 
dominated by the limestone trough.  
Rainwater readily infiltrates through the 
latosols recharging the underlying alluvial and 
limestone aquifers. Groundwater flows to the 
southwest along the trough are about 1.2 
MCM per annum in the area south of the 
Giant’s Tank. 
The third zone, located south and south east 
of Giant’s Tank and north of the Aruvi Aru, can 
be subdivided into two. An area of stagnant 
water within both the limestone and alluvial 
aquifers beneath thick impermeable grumusol 
clay deposits between the Aruvi Aru and 
Murunkan where groundwater being 
moderately saline adjacent to the Aruvi Aru.  
Comparatively freshwater is contained in both 
the alluvial and Miocene Limestone aquifers 
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derived from the Limestone Trough recharge 
area occurs between Murunkan and 
Nannadan. The annual through flow of 
groundwater in this latter area is estimated to 
0.54 MCM per annum. Saline water is held 
within the alluvial sediment along the 
northern side of the Aruvi Aru, these 
sediments being periodically inundated with 
sea water during periodic cyclonic events e.g. 
December 1957. 
The fourth zone, west of the Giant’s Tank is 
underlain by a two aquifer systems with an 
upper alluvial aquifer and a lower limestone 
aquifer. This area can be subdivided into two 
north and south of the Paleo-Aruvi Aru valley 
that trends west from the Giant’s Tanks to the 
coast forming a distinct low permeability zone 
containing brackish to saline groundwater. 
Within the northern area, recharge to the 
upper alluvial layer is by rainwater and initial 
irrigation water infiltrating downwards 
through large cracks within the upper clayey 
grumusol layer. These cracks soon close to 
form an almost impermeable layer on 
wetting.  Infiltration of water from the alluvial 
layer into the underlying limestone aquifer 
takes place via weathered limestone.  
Groundwater through flow within this area 
amounts to 5.4 MCM per annum. Within the 
southern half of the area the same recharge 
mechanism described for the northern area is 
apparent. In addition the alluvium and 
limestone aquifers receive water flowing from 
the Limestone Trough area. Groundwater 
through flow is of the order of 4.5 MCM per 
annum through this area. 
The water quality of the aquifer with the 
limestone through recharge area is good 
while poor quality water being found within 
stagnant zones. Groundwater quality slowly 
deteriorates with depth but is still good in the 
areas immediately south and west of the 
Giant’s Tank. Within the limestone aquifer 
groundwater quality deteriorates from 2,000 
umhos/cm within the Uyilankulam area to 
more than 5,000 umhos/cm adjacent to the 
coast.  A marked deterioration is noted within 
the upper alluvium aquifer where highly saline 
groundwater flows inland from the coast. 
Limited cultivation of upland crops upon the 
latosol soils can be undertaken using 
groundwater obtained from the limestone 
trough area. Within the paddy growing area, 
groundwater can safely be used for the 
cultivation of paddy nurseries during 
September to permit an early start to the 
Maha cultivation. In years experiencing good 
rainfall when excess irrigation water remains 
in the Giant’ Tank at the end of the Maha 
cultivation, a restricted area may be used to 
cultivate a Madu crop utilizing the water 
remaining in the giant’s Tank supplemented 
by groundwater. In years experiencing poor 
rainfall, groundwater is used to supplement 
Giant’s Tank irrigation water during the final 
application of irrigation water when the 
mature plant is not so susceptible to salinity 
effects.  A greater number of tube wells 
should be sunk within the Nannadan – Giant’s 
Tank area to meet the latter requirement 
while observing the ground water dynamics. 
The performance of the Mannar – Murunkan 
aquifer must be carefully monitored in future 
by regular collection of data from a regional 
observation network especially to determine 
the response of the aquifer to the widely 
differing climatic regimes that affect the area.  
A review of the data collected should 
determine the feasible extent of any future 
groundwater development programme. 
 
Water Resources in Kilinochchi and 
Mullaitivu Districts 
Data availability in Kilinochchi and Mullaitiuv 
are limited. The five test bore holes 
constructed provided basic information of the 
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situation of the aquifer systems of the two 
respective districts, as given below. 
The area is bounded to the north by the Nay 
Aru and to the south by the Aruvi Aru.  The 
former is an insignificant stream with a 
catchments area of 567 km2. Much of its flow 
passes into the Periyamadu Tank from which 
it is issued to irrigate some 300 hectares of 
paddy. Little or none of this stream’s flow 
reaches the coast during years of average or 
below average rainfall. 
The Aruvi Aru is the second largest river in Sri 
Lanka with a catchment area of about 3,284 
km2. The main flow in this perennial river 
occurs from December to February, much 
being diverted into the Giant’s Tank at the 
Tekkam Anicut via a 22.5 km long inlet 
channel. During periods of low to moderate 
flow very little water passes downstream of 
the Anicut.  During the Maha season the 
lower reaches contain relatively fresh water 
that can be utilized for irrigation but after 
March brackish to saline water seeps into the 
river course, especially along the northern 
bank, in the vicinity of the bridge that carries 
the road to Silavathurai, from the underlying 
alluvial aquifer. 
Water channeled into the giant’s Tank from 
the Aruvi Aru is used to irrigate an estimated 
10,000 hectares of paddy-bearing grumusols 
that are relatively impermeable with very 
slow percolation of irrigation water to the 
underlying aquifers. 
In contrast rapid percolation of rainwater 
takes place through the latosol cover in the 
eastern half of the area. Within this area 
excess rainwater may collect in isolated clay-
lined villus from which further infiltration into 
the underlying alluvial sediments and 
limestone, although most of the water is lost 
through evaporation. 
 
Water Resources in the Vavuniya District 
Drinking water supplies and sanitation project 
in the district of Vavuniya has commenced in 
July, 1982 at the height of a severe drought 
experienced in this region. Conventional 
shallow large diameter wells that are normally 
excavated down to hard rock dry up in most 
of the settlement areas, except those in low 
lying valley reaches. Even in an average 
rainfall year most of the shallow wells run low 
in water depth, since excavation of rocks 
beyond 8 meters is laborious and costly. 
The existing town water supply scheme with 3 
shallow wells located above the valleys were 
hardly adequate in yield capacities to meet 
even a tenth of the average requirement of 
the town. Estimated daily requirement of 
water to the township at present is about 
270,000 gallons per day considering 15 gls. 
per head as the minimum need. Normally 
considered as highly challenging in geological 
terms, study of the geomorphic, 
hydromorphic and structural implications of 
the complex granitic system had been 
undertaken with surveys confined to the 
urban area to develop a water supply scheme. 
Active circulation of groundwater favoured by 
the high infiltration rates recharging the 
shallow aquifer, prevent excessive 
accumulation of salts, in spite of the 
extremely hot prolonged dry climatic 
conditions. Chloride could be moderately high 
particularly in the calc-gneiss shallow aquifer 
region within the basin, ranging between 200 
to 500 ppm. 
Analysis of water samples from the shallow 
aquifer using tube wells and shallow wells 
showed variation in quality, mainly pertaining 
to chlorides and sulphates.  However, in the 
deep fractured zones where pumping wells 
have been sited, the chlorides content ranged 
between 150 to 250 ppm. The electrical 
conductivity values were around 1,100 micro-
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mhos per cm. Nitrates and nitrites levels have 
been low with values around 3.5 and 0.25 
ppm, respectively. The groundwater basin 
area that was selected for the water supply 
scheme is quite favourable, in terms of 
surface and subsurface drainage. Hence, 
water quality, problems that may be 
encountered in long term operations of the 
scheme would be much less.  
Water Supply in the Northern Province 
The development in the Northern Province 
could be constrained by the availability and 
the extractability of water - the most precious 
natural resource. The ISEA-North specially 
focused on this aspect in order to support the 
development agenda. The detailed water 
availability and irrigation water demand of the 
Northern Province is provided on a basin-by-
basin basis in Appendix 1.  
The existing water supply systems in the 
Northern Province commissioned by the 
National Water Supply and Drainage Board 
(NWSDB) and the Pradeshiya Sabhas are 
shown in Table 2.12.The Table 2.13 indicates 
the overall water supply coverage in the 
Northern Province. 
Climate Change and Water 
The status of the water resources (quantity 
and quality of water) in the Northern Province 
is expected to change due to the potential 
impacts of climate change. The availability of 
water from sources that are already affected 
from pressures such as irrigation demands, 
industrial pollution and water borne sewerage 
will be significantly exacerbated by the 
climate change. Reduced rainfall and 
increasing temperatures may further reduce 
the availability of water for drinking, 
household use, agriculture and industry. The 
quality of existing water supplies will become 
a further concern with changes in the 
amounts or patterns of precipitation that will 
change the route/residence time of water in 
the watershed, thereby affecting its quality 
Hence, effective governance for balancing 
water demands will become essential, 
particularly in the face of strong pressures to 
prioritize industrial uses over other uses such 
as drinking supplies.  
 
In addition the climate change will add more 
salts to the coastal areas due to increased 
wave action and sea level rise. Balancing of 
ground water levels and extractions for 
agriculture and industry and monitoring of the 
aquifers for sea water intrusion are important 
aspects.   
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Table 2-12: Existing Water Supply Schemes (WSS) 
District WSS by NWSDB DS Division 
Jaffna Araly South, Chunnakkam, Vaddukoddai, 
Watharawaththai,  Kayts, Velanai, Karainagar, 
Karaveddy, Analativu, Vadukoddai, Kanpollai, 
Nainativu,Mandativu, Velvattithurai,  Kaithady,  
Vempira. 
Walikamam West, Walikamam South,  
Island South, Island North (Kayts), 
Vadamarachchi South west, 
Vadamarachchi North, Walikamam East, 
Karainagar, Thenmaradchi 
Kilinochchi None None 
Mullaitivu Pandiyankulam, Mallavi, Oddusudan Manthai East, Thunukkai 
Mannar Mannar, Thiruketheeswaran, Vankalai, Vankalai, 
Vidathalativu, Thevanpiddy, Adampan. 
Mannar, Nanaddan,  
Vavuniya Vavuniya , Nadunkerny Vavuniya, Vavuniya South, Venagala 
Cheddikulam, Vavuniya North. 
(Source: NWSDB, November 2012) 
 
Table 2-13: Water Supply Coverage 
District Percentage 
Jaffna 15 
Kilinochchi 2 
Mannar 20 
Vavuniya 4 
Mullaitivu 3 
Source: Water Resources Board (May, 2010) 
 
 
2.12 Estimated Water Demand  
The estimated water demand for the 
Northern Province in the year 2025 is 4.6  
mcm/day, of which 3.3 mcm/day will be 
required for the urban population (Source: 
National Water Use Master Plan, DSWRRP). 
Proposed Water Supply Schemes by the 
National Water Supply and Drainage 
Board (NWSDB) 
The proposed major water supply schemes by 
the National Water Supply and Drainage 
Board (NSWDB) in the Northern Province are 
provided in Table 2.14. 
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Table 2-14: Proposed Water Supply Schemes by the NWSDB 
District Proposed Water Supply Schemes 
Jaffna Arali,  
Kilinochchi Killinochchi 
Mullaitivu Mankulam, Mullaitivu, Kombavil 
Mannar Thalaimannar 
Vavuniya Cheddikulam, Maharambaikulam 
(Source: NWSDB, May 2012) 
Proposed NCP Canal Project of the 
Mahaweli Authority of Sri Lanka 
The proposed North Central Canal (NCP) 
Project of the Mahaweli Development Project 
(Figure 2.12), which is proposed to be 
completed in 10 years in four Target Areas 
intends to provide water for 30,000 ha under 
minor and medium cascades along the canal 
route, and new area development of about 
10,000 ha under major irrigation schemes, 
benefitting about 120,000 families. It is 
expected to provide drinking water needs (70 
MCM annually) for 15 towns along the canal 
route benefitting a population of about 
500,000. The NCP canal will feed into new 
proposed reservoirs Parangi aru and Pali aru 
in the Northern Province (Target area 1 of the 
project), to provide irrigation deficit of 
Vavunikulam tank supporting 3,000 ha and 
5,000 farm families. Direct feeding of 
Pavatkulam and Iranamadu tanks (130 mcm 
annually) would benefit 12,000 ha and 15,000 
farm families. Under the Target Area 2 of the 
Project, the Irnanamdu Tank and its command 
area of 10,000 ha will be supported 
benefitting the agricultural development of 
the region. 
The benefitted areas identified under the NCP 
canal project in the Northern Province has 
one of the most suitable soils for agricultural  
development but the same areas are  
experiencing water scarcity. The proposed 
NCP Canal Project would provide the much 
required irrigation water for agricultural 
development as there is hardly any possibility 
of obtaining water from the existing river 
basins of the region. 
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Figure 2-12: Proposed NCP Canal Project (Source: Mahaweli Development Authority, May 2010) 
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2.13 Water Quality in Coastal areas  
The rapid survey carried out by NARA on the 
water quality of Palk Bay, Adam’s bridge and 
Gulf of Mannar region formed the baseline on 
water quality, after nearly two decades of 
absence of information from this area. It 
revealed that the total suspended solids (TSS) 
concentration of Adam’s bridge region is 
higher than that of Palk Bay (13.1 mg/L) and 
Gulf of Mannar (9.3 mg/L). However, TSS 
concentration of coastal waters of Mannar is 
found to be much higher than any of the 
sampling sites (37.2 mg/L). Levels of Nitrate 
nitrogen are also found to be higher in Coastal 
waters of Mannar than other sampling 
locations.  
Slight differences in salinity of Palk Bay and 
Gulf of Mannar was observed. Generally all 
the water quality parameters showed 
acceptable levels for the marine and coastal 
water in line with the draft Environmental 
Quality standards in Sri Lanka. 
 
2.14 Natural Disasters  
The tropical Northern Province tends to be 
hot and dry between February to September 
and moderately cool and wet between 
October to January, during the monsoons. The 
average ambient temperature is around 28 °C 
to 30 °C. with January being the coolest 
month and May being the hottest. Relative 
Humidity varies from 70% during the day to 
90% at night. The annual rainfall is less than 
1,250 mm in the north-west dry zone area. 
Disaster prone areas 5 
The disaster prone areas (Figures 2.13) were 
identified based on the baseline information 
available with the Disaster Management 
Centre (DMC) using the cyclone paths of 1924, 
1931 and 1978, sea level rise predictions of 
the IPCC, storm surges, Tsunami in 2004 and 
the vulnerability for flood inundation, and 
vulnerability to drought. 
                                                          
5 Hazard Profiles of Sri Lanka (DMC, 2013) which 
covered nine hazard profiles for Sri Lanka including 
Coastal Erosion, Drought, Floods, Landslides, Lightening, 
Tropical Cyclones, Sea Level Rise, Storm Surges and 
Tsunami 
Figures 2.14 to 2.15 provide information on 
the vulnerability of the Northern Province for 
specific natural disasters. In the case of sea 
level rise both the inundation due to coastal 
erosion and submergence of coastal lands 
from increased sea level are considered in the 
mapping.  
Brunn Rule was used to estimate the coastal 
erosion. This coastal inundation hazard map 
(Figure 2.16) shows a slow on-setting 
inundation hazard in the Northern Province. 
The storm surge inundation shown on Figure 
2.15 is based on a static projection of storm 
surge levels near the shoreline derived from a 
computer model of tropical cyclone induced 
forcing on the sea-surface. The mean 
recurrence interval for the cyclone scenario is 
expected to be of the order of 300 years.  The 
bathymetric and topographic grids were 
adjusted to “Mean High Water”, representing 
a conservative sea level for the intended use 
of the storm surge hazard mapping.  The 
computed storm surge inundation shown on 
the map uses a three color-coded depth 
ranges: less than 0.5, 0.5–2, and greater than 
2 m, corresponding to low, medium and high 
levels of the hazard, respectively. The present 
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hazard analysis is essentially deterministic, 
and therefore, this map includes no 
information about the probability of any 
cyclone generated storm surge affecting any 
area within a specific period of time. 
 
 
 
 
 
 
 
 
 
Figure 2-13: Vulnerability Levels of Natural Disasters 
(Based on data provided by the Disaster Management Centre, May 2010) 
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Figure 2-14: Areas Vulnerable to Sea Level Rise 
(Based on data provided by the Disaster Management Centre) 
 
Figure 2-15: Areas Vulnerable to Storm Surges (Based on Data Provided by the Disaster 
Management Centre, May 2010)
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Tsunami inundation shown on the Figure 2.16 
is based on a computer model of waves 
generated by an event similar to the 
earthquake of moment magnitude 9.3 that 
occurred on 26th December 2004 in the 
Andaman-Sumatra subduction zone, which 
may be considered as the worst-case scenario 
for any part of the coastline of Sri Lanka.  The 
model used is the Cornell Multigrid Coupled 
Tsunami Model (COMCOT) which solves the 
non-linear shallow water equations on a 
dynamically coupled system of nested grids 
using finite difference numerical schemes.  
Tsunamis are rare events, and owing to the 
paucity of known occurrences in the historical 
record, Figure 2.16 does not include 
information about the probability of any 
tsunami affecting any area within a specific 
period of time.  Figure 2.17 depicts the areas 
prone to periodic drought experienced by the 
Northern Province. The analysis showed that 
the drought proneness of all areas of the 
Northern Province falls between very low to 
low categories, at the national level. 
Drought hazard profile used was developed by 
combining 14 rainfall and evapotranspiration 
related indices derived from daily and 
monthly data series. A Drought Hazard Index 
based on 46 agro-ecological regions was 
used.  
 
In the Drought Hazard ranking all 11 Agro 
Ecological Regions (AER) in the Dry zone of Sri 
Lanka are categorized as “Very High” while 20 
AERs in the Intermediate zone falls under 
either “Moderate” or “High” drought hazard 
groups. Similarly, the 15 AERs in the Wet zone 
are grouped as “Very Low” or “Low” in 
drought hazard. 
Figure 2-16: Areas Vulnerable to Tsunami Hazard 
(Based on data provided by the Disaster Management Centre) 
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Figure 2-17: Vulnerability of Areas to Drought 
(Based on data provided by the Disaster Management Centre) 
    
2.15 Cultural Heritage 
The Northern Province of Sri Lanka boasts a 
special place in the history with over two 
million pre-historic sites and over 4 million 
historical locations.  
However, during the last hundred years only 
10,000 such identified sites had been properly 
listed. From Pre-historic time up to colonial 
Regime this particular area has presented a 
unique social profile. Anticipated rapid 
development may induce significant pressure 
on the archaeological monuments and sites.   
 
 
 
 
The Problem 
A fair amount of post war archaeological data 
are available in the Jaffna district and data of 
other districts such as Mannar, Kilinochchi, 
Vavuniya & Mullaitivu are limited.  
In this context the Department of Archaeology 
carried out a study during the baseline phase 
to identify and prepare maps of  
archaeological and Culturally-sensitive ancient 
sites in Northern Province. Figure 2.18 
illustrates the archaeological sites in the 
Northern Province with new sites identified 
during the study. Sri Lanka Army helped much 
in the field work.  
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Figure 2-18: Archaeological Sites in the Northern Province 
(Based on data provided by the Department of Archaeology) 
 
 
2.16 Minerals and Materials 
Identification of locations and quantities of 
mineral resources that could support the 
reconstruction and rehabilitation process in 
the North in a sustainable and 
environmentally friendly manner is of prime 
importance. For example the availability and 
sustainable extraction potential of sand, clay, 
quarry, metal and other building materials is 
thus, considered an important activity for the 
development of infrastructure, settlements 
and industry in the Province. 
 
 
The Problem 
The scarcity of information on the geological 
resources in the Northern Province of Sri 
Lanka was a main constraint. The Geological 
Survey and Mines Bureau carried out a study 
during the baseline phase of the ISEA-North to 
survey the mineral resource availability in all 
five Districts in Northern Province 
Figure 2.19 illustrates the resource map for 
gravel/sand mining in the Northern Province 
based on the rating of potential extraction. 
The detailed description of the mineral 
resources in the Northern Province is 
provided in the report submitted by the 
Geological Survey and Mines Bureau.  
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Figure 2-19: Mineral Resource Map 
 (Based on data provided by the Geological Survey and Mines Bureau, May 2010) 
 
 
Table 2.15 shows the area under different 
types of minerals in different districts of the 
Northern Province. The ISEA-North, however, 
did not estimate the actual depth and 
potential rates of extraction of the mineral 
resources in different districts. The total area 
of spread of mineral resources in the 
Northern Province is 229,000 ha including 
7,356 ha in Jaffna, 58,842 in Kilinochchi, 
75,870 in Mannar, 77,777 in Mullaitivu and 
9,155 in Vavuniya districts. 
The entire Jaffna District is underlain by 
Miocene Limestone and overlain by 
Quaternary sediments. Such significant 
deposits have been exposed in 
Kankesanthurai-Palali area with a few other 
exposures mainly found in Chunnakam, 
Achchuveli, Chavakachcheri, Varani and 
Puttur areas. Except in Kankesanthurai (7 to 
10 meter) with North-south trending 
limestone ridge, exposures in other locations 
are flat with up to 1-2 feet protruding above 
the surface. These fresh exposures exist with 
the Red Earth formations entirely derived 
from aeolian process in the Quaternary age. 
Generally, limestone beds are covered by 
superficial formations such as Red Beds (Red 
Earth formations), sand dunes, coral reefs, 
Brown and Yellow sand, lagoonal deposits and 
alluvium.         
The entire Kilinochchi District lies within the 
Wanni Complex of Sri Lanka. However, except 
for the southern boundary zone, the rest of 
the District is covered by Miocene to 
Quaternary sediments resting on the Wanni 
Complex rocks. The Wanni Complex is 
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characterized by thick sequences of ortho 
gneisses comprises of amphibolite grade, 
migmatitic, granitic and granodioritic gneisses 
in northwest and western sections of the 
country. Towards the northeast, granulite 
grade variants such as charnockitic rocks and 
minor granulite grade metasediments are 
common. Within Kilinochchi District, only non-
metallic type mineral occurrences were 
observed 
 
 
 
 
 
Table 2-15: Area under Different Types of Minerals (ha) 
Type of minerals Jaffna  Kilinochchi  Mannar Mullaitivu  Vavuniya  
Construction Sand - 544 769 1,619 356 
Construction Sand 
(Restricted) 
- - - - 0.09 
Dune Sand 830 3,975 1,658 - - 
Ferruginized Gravel - - 539 12 - 
Glass Sand 2,494 501    
Gravel  11,320 2,194 57,699 8072 
Gravel underlying 
Red Beds 
- - - 8,091 - 
Industrial Clay - 53 171 - - 
Lagoonal Deposit - 30 - - - 
Land Based Sand 49 - - - - 
Limestone 3,984 1,095 2,627  18 
Mineral Sand - - 102 209 - 
Quartzite - -   364 
Red Beds - - 59,342 2,245 - 
Rock - - 24 1,606 279 
Rock (Restricted) - - - - 66 
Wind Blown Sand - 41,324 8,444 6,296 - 
 
The entire Mannar District lies within the 
Wanni Complex of Sri Lanka. However, except 
for the eastern part, the rest of the District is 
covered by Miocene to Quaternary sediments 
cover resting on the Wanni Complex rocks 
(see the description for Wanni complex as 
described above). Exposures of Proterozoic 
metamorphic rocks are rare within the 
District. However, few scattered small 
outcrops are identified towards the eastern 
corner of the District. In rest of the District, 
hard rocks are underlain by thick cover of 
Miocene sediments, which comprise of 
Miocene limestone rocks and Red Earth 
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Formations. Generally, Miocene limestone 
rocks are covered by few metres to several 
metre thick Red Earth Formations. Within 
Mannar District, only non-metallic type 
mineral occurrences were observed. 
Geologically the western half of Mullaitivu 
District lies within the Wanni Complex of Sri 
Lanka while its eastern half is located within 
the Miocene to Quaternary cover. Exposures 
of Proterozoic metamorphic rocks are very 
rare within the area covered by Mullaitivu 
District. The hard rocks are underlain by thick 
sequence of ferruginized gravel formations 
which are exposed in the entire northern and 
western parts of the District. Ferruginized 
gravel formations are residual formations and 
they represent the alteration products of 
subjacent Precambrian hard rocks. The 
genetic connection between the two 
formations is clearly visible in some well 
sections. Within Mullaitivu District, too, only 
non-metallic type mineral occurrences were 
observed. 
The entire area covered by Vavuniya District 
lies within the Wanni Complex of Sri Lanka. A 
substantial part of the Wanni Complex is 
made up of amphibolite facies rocks but areas 
adjacent to the highland Complex comprise of 
granulite grade rocks which include both 
charnockites and Meta pelites. Wanni 
Complex rocks in the western and NW parts of 
the District falls into the Vavuniya Charnockite 
Province (VCP), characterized by relatively 
young ages in comparison with much older 
ages in the adjacent Highland Complex.  
Exposures of Proterozoic metamorphic rocks 
are somewhat prominent within the southern 
part of the Vavuniya. Of these rocks, granitic 
gneiss, biotite gneiss, biotite hornblende 
gneiss, charnockite and charnockitic gneiss 
are the most commonly occurred rock types. 
In the western and northern sections of the 
District, exposures of hard rocks are rare due 
to the presence of thick sequence of 
ferruginized gravel formations as top 
formation above the hard rocks. Ferruginized 
gravel formations are residual formations and 
they represent the alteration products of 
subjacent Precambrian hard rocks. The 
genetic connection between the two 
formations is clearly visible in some well 
sections. 
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3  Land Use Prioritizations and Opportunity Map   
3.1 Introduction 
The Northern Province has severely suffered 
from the effects of conflict since 1980’s, in all 
spheres of life while effects of Tsunami in 
December 2004 added more burden to the 
recovery processes. In addition to these two 
situations, the legacy of development 
deprivation has continued.  
The key development partners for the 
government of Sri Lanka in the northern 
province development programme includes 
governments such as Japan, China, USA, and 
India, intergovernmental organizations such 
as United Nations (UNDP, UNEP, FAO, WFP),  
donor agencies such as World Bank, Asian 
Development Bank, International Monitory 
Fund, conservation agencies like IUCN etc. 
and local NGO ad INGOs. The prolonged 
conflict has led to destruction of assets and 
infrastructure, displacement, and loss of life 
and livelihood while impacting the social 
fabric, negatively. The aim of the “Northern 
Spring” programme has been to protect and 
resettle internally displaced persons (IDPs), 
restore basic services and social 
infrastructure, and reconstruct the economic 
and physical infrastructure with the aim of 
assuring sustained long-term development of 
the Northern Province.  
This is seen as an essential part of a 
permanent peace. In this context an 
extraordinary effort and a resource based is 
being channelled through Govt., Bilateral and 
Multilateral Agencies, and the UN system 
along with Non-Governmental and other 
sources.   
As it is inevitable that the development 
activities require lands and resources for the 
planned activities by agencies. These resource 
conflicts have been addressed in the ISEA-
North process by extensive agency dialogue. 
For example to address the need for forest 
lands for other development and to ensure 
elephant corridors and other conservation 
and wildlife needs the Forest Department 
took a pioneering step by prioritizing the 
forest lands during the stakeholder discussion. 
The process identified forest lands with less 
conservational value that can be released for 
development.  
This section describes the opportunity map 
arrived as a result of multi-stakeholder 
dialogue and a number of resource conflicts 
observed and resolved to identify the 
opportunity areas. 
3.2 Potential Land Use Conflicts 
Previous Settlement vs Proposed 
Resettlement 
Figure 3.1 depicts the proposed re-settlement 
plan developed by the Urban Development 
Authority (UDA) of Sri Lanka considering the 
proposed development scenario. The 
locations for the proposed settlement 
programmes have been ear-marked 
considering the proposed mega city 
development areas; availability of land; water 
resources; agriculture needs; culturally and 
environmentally sensitive areas; and disaster 
risk prone areas in order to ensure that 
priority conservation areas are safeguarded 
(Figures  3.2 to 3.9). 
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Figure 3-1: Previous Settlement vs Planned Resettlement Programs 
 
Figure 3-2: Planned Resettlement vs Ground Water (quality) 
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Figure 3-3: Planned Resettlement vs Ground Water (quantity) 
 
Figure 3-4: Planned Re-settlement vs Surface Water Bodies 
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Figure 3-5: Planned Re-settlement vs Proposed Forest Cover 
 
Figure 3-6: Planned Re-settlement vs Proposed Wildlife Conservation Areas  
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Figure 3-7: Planned Resettlement vs Agriculture 
 
Figure 3-8: Proposed Resettlement vs Archaeological Sites 
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Figure 3-9: Planned Re-settlement vs Disaster Prone Areas 
 
 
Proposed Development vs Conservation 
of Archaeological Sites 
The proposed development area identified by 
the ISEA-North does not have a conflict with 
the archaeological conservation sites (Figure 
3.10). Most of the archaeological sites are 
situated within forest areas. However, since 
both institutions (i.e. Forest Department and 
the Department of Archaeology) are focusing 
on conservation, a major conflict is not 
anticipated.  
Proposed Development vs Proposed 
Forest and Wildlife Conservation Areas 
The majority of prioritized forest areas 
identified by the FD cover the conservation 
sites identified by the Dept. of Wild Life 
Conservation (DWLC for declaration under 
Fauna and Flora Protection Ordinance (e.g. 
Wild Corridors and Sanctuaries).   
The proposed development projects, 
especially the mega city development plans 
have created a significant level of conflicts 
with the proposed forest and wildlife 
conservation areas (Figure 3.11).   
The total loss of forest cover (from the 
proposed conservation area, including wildlife 
conservation areas) due to the proposed 
mega city development area is estimated at 
about 23,350 ha. The loss of forest cover/wild 
life conservation areas in the Northern 
Province due to planned urban city 
development program is estimated to be 
3,725 ha in Jaffna, 6,497 ha in Killinochchi, 
10,557 in Mullaitivu, 404 ha in Mannar, and 
2,168 ha in Vavuniya. Based on the agency 
dialogue during ISEA-North, most of this area 
for urban development will come from the 
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low priority conservation areas identified by 
the Forest Department and the Department 
of Wildlife Conservation. 
 
 
Figure 3-10: Proposed Development vs Archaeological Sites 
       
Figure 3-11: Forest and Wildlife Conservation Areas, Including Elephant Corridors 
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Proposed Development vs Mineral Needs  
According to the information provided by 
Geological Survey and Mines Bureau (GSMB) 
most of the mineral resources sites lie within 
forest areas. This is the main conflicting area 
identified in this assessment, which is 
experienced in other areas of the country, 
too. This can be resolved when the 
requirement of mineral resources extraction 
arisen and identifying the sites with least 
destruction and considering it’s importance. 
Additional information on this needs to be 
provided to ensure the quality/sound policy 
decisions by the Government in this regard. 
Extraction of mineral resources which involves 
both exploration and mining are generally 
subjected to a well-established procedure 
where the relevant government organizations 
have to give approval. The conflicts with 
proposed development are illustrated in 
Figures 3.12 and 3.13. About 75% of the 
proposed forest and wildlife conservation 
areas, including the elephant corridor, and 
few archaeological sites overlaps with the 
mineral resources (mainly gravel) in the 
regions.  
 
Figure 3-12: Conflicts – Proposed Development Areas vs Mineral Resources Extraction 
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Figure 3-13: Proposed Development vs Forest, Wildlife and Archaeological Sites 
 
 
Proposed Development vs Proposed 
Human Settlements 
Based on information provided by the UDA, 
the recent Land Use Maps produced by the 
Survey Department and observation made at 
several field visits, about 95% of settlement 
areas have been excluded from the priority 
Forest Conservation areas. The proposed 
conservation areas have excluded such 
conflicts as shown in Figures presented in 
section 8 in this report. If new settlements are 
proposed, those areas have to be inspected 
and suitable decision can be taken considering 
the both aspects of requirement and Forest 
conservation. The ISEA-North indicates that 
proposed development also coincides with 
the existing settlement areas, however, with 
additional areas identified (Figure 3.14) 
suggesting the need of re-settlements in 
certain cases to ensure that the communities 
will experience the direct benefits of the 
developmental activities.  
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Figure 3-14: Proposed Development vs Existing Settlement 
Proposed Development vs Water 
Resources 
Water resources, water bodies, water 
catchments and river and stream reservations 
have been included as conservation areas in 
this report. While these water resources are 
to be protected as the sources of water, their 
sustainability will be at stake, constantly, due 
to potential over extraction of water. 
However Water Resources Board and 
Irrigation Department are also responsible in 
conservation of water catchments, because 
water resources are purely depend and 
sustain on forest and catchment conservation. 
In addition, ground water extraction for 
development programs including settlements 
should be worked out in a judicious manner to 
ensure its sustainability. In this context the 
ecosystem based land, vegetation and 
management practices to reduce the water 
loses (as practiced in the ancient tank cascade 
systems) may be useful. 
Figure 3.15 clearly indicates that the 
development areas identified in the western 
coast of the Northern Province will face a 
problem related to availability of good quality 
ground water for extraction. The rest of the 
areas in the Northern Province identified for 
development is supported by the availability 
of ground water with high quality and at a 
satisfactory rate of extraction.  
Figure 3.16 illustrates the availability of 
surface water bodies in the proposed areas 
for development, where the above stated 
limitation is compromised to a certain extent. 
However, this ISEA did not consider the 
seasonal fluctuations of water in the study 
area or the potential impact of climate 
change. The proposed development areas 
have been identified ensuring no conflicts 
with the catchment areas (Figure 3.17).
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Figure 3-15: Proposed Development vs Groundwater (quality and quantity)
 
Figure 3-16: Proposed Development vs Surface Water Bodies Network 
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Figure 3-17: Proposed Development vs Catchment Areas 
 
 
 
Proposed Development vs Road 
Development  
Optimal access to developmental areas 
through a properly designed road network is 
imperative for sustainable development. The 
proposed road development network was 
mapped against the conservation area in 
order to assess any anticipated conflicts 
(Figure 3.18), and is built on the existing road 
network and hence has less impacts on the 
priority conservation areas.  
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Figure 3-18: Road Development vs Conservation Areas (2010) 
 
 
Proposed Development vs Natural 
Disaster Prone Areas 
Sand dunes, Coastal vegetation and mangrove 
areas have been considered as priority 
conservation areas where development 
programs will not have any significant conflict.  
 
 
 
 
The proposed developed areas mapped 
against the disaster risk prone areas are 
illustrated in Figure 3.19, indicating that these 
areas have been identified with due 
consideration for the disaster risks based in 
the historical information. 
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Figure 3-19: Proposed Development vs Disaster Risk Prone Areas 
 
 
3.3 Prioritization of Conservation Areas 
With the proposed rapid development 
programs in the Northern Province, 
prioritization of the conservation areas 
became a necessity, in order to provide land 
required for new development. The ISEA-
North, with the active participation of the two 
main stakeholder agencies, namely the Forest 
Department and Wildlife Department was 
able to develop an effective strategy by 
prioritizing the conservation areas (especially 
the forests) so that development programs 
intended for Northern Province would not be 
affected, while minimizing the potential 
environmental damage.  
The criteria for selecting of most important 
forest areas to be conserved were developed 
in consultation of other stakeholders. The 
available data/information (both ecological 
and socio- economic) were also evaluated 
using the criteria developed in order to 
classify the targeted land use categories. The 
information such as tanks, townships, roads, 
developed areas and areas proposed for 
development were recorded during the forest 
cover mapping and field verification. The 
spatial multi criteria analysis was done to 
identify the most environmentally sensitive 
and forest areas and other ecosystems which 
are to be protected. Following factors related 
to each environmental sensitive area were 
taken in to account during this exercise. 
 Biodiversity 
 Endemicity 
 Rareness and uniqueness 
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 Contribution to Hydrological Cycle 
 Soil and water conservation 
 Wildlife habitats, feeding and roosting 
grounds 
 Protection Functions 
 Environmental Services 
 
Based on the above characteristics and their 
environmental functions, following areas 
were considered as highly environmental 
sensitive and as priorities for sustainable 
natural resources management. According to 
the information available, in past these 
priorities have not been considered in 
identifying and declaring conservation areas. 
The proposed priority areas  
 All Forest Reserves 
 Proposed Forest Reserves 
 Dense Forests adjoining to FR/PR 
 High biodiversity areas 
 Catchment areas of natural water 
causes 
 Riverine Forests 
 Stream Reservations 
 Tank/Reservoir Reservations 
 Coastal vegetation 
 Mangrove areas 
 Lagoons 
 Wetlands 
 Wild Life habitats 
 Elephant corridors 
 Roosting and feeding grounds of 
migratory/inhabitant birds 
 All manmade forests (Forest 
Plantations)
 
Based on the priority guidelines developed, all 
lands and natural resources in the Northern 
Province were classified in to four categories. 
These categories are (i) very high priority, (ii) 
high priority and (iii) moderate priority and 
(iv) low priority.  
The high priority areas include following 
areas; 
 Dense Natural Forest 
 Forest Reserves (35 FRs Gazetted 
under Forest Ordinance) 
 Proposed Reserves 
 Forest areas having high biodiversity 
 Mangroves 
 Water catchments of Reservoirs, 
Tanks, Rivers and streams 
 Riverine Forests 
 Roosting and feeding grounds of 
migratory birds/inhabitant birds 
 Wildlife habitats/Proposed National 
Parks and Sanctuaries 
 Forest areas having archaeological 
sites 
 
Figure 3.20 illustrates the areas prioritized by 
the Forest Department for strict conservation 
and those areas that can be used for 
development (low priority). Table 3.1 gives 
the areas under each priority category. 
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Figure 3-20: Priority Forest Conservation Areas in the Northern Province 
(as identified by the Forest Department, May 2010) 
       
Table 3-1: The Extent of Forest Cover under Each Priority Category 
Category Extent (ha) Percentage (%) 
Very High Priority 396,177 70 
High Priority 75,261  13  
Moderate Priority 72,805  13  
Low Priority 24,256  4  
Total 568,499  100 
 
Phased-out Plan for Mineral Extraction 
The mineral deposits identified in the 
Northern Province through the studies carried 
out by the ISEA-North clearly indicates the 
conflicts that would arise if mining activities 
continued without a proper strategy, on the 
environment of the region. Mineable 
quantities of minerals identified in all the 
investigated locations were assessed during 
field investigations. In each of these identified 
locations, mineable depths, widths, and 
lengths of mineral / rock commodities were 
identified / estimated based on the field 
relations of each and every identified mineral 
/ rock body. The mineable quantities of 
mineral / rock commodity at each location are 
given in the final report of the Geological 
Survey and Mines Bureau (GSMB). The phased 
out plan for extraction of mineral deposits are 
lustrated in Figure 3.21 providing minimum 
damage to the ecosystem and to support 
development. 
  
  
63 
 
Figure 3-21: Phased out Plan of Mineral Mining in the Northern Province 
(Based on data provided by the GSMB, May 2010) 
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3.4 Opportunity Map 
The Opportunity Map (Figure 3.22) is a 
summary and synthesis of all of the 
environmental baseline documentation 
(studies and resultant mapping) gathered to-
date for the Northern Province. It has been 
prepared to provide those preparing or 
integrating plans and policies for this Province 
with an easily understood and usable 
reference document that will guide 
developments towards those areas that are 
currently understood to be sufficiently 
environmentally robust to sustainably absorb 
new development. 
 
 
 
Figure 3-22: Opportunity Map Providing Areas with Minimum Environment Concerns 
 
The Opportunity Map giving the areas 
available for development(white areas) in the 
Northern Province was developed based on 
information collated from the baseline data 
compilation and material gathered through 
the targeted studies carried out by relevant 
agencies to fill data and information gaps.  
The process to arrive at the “Opportunity 
Map” included extensive dialogue between 
agencies in Colombo as well as in the field and 
a series of land use prioritization decisions.  
For example the Forest Department, 
Department of Wildlife Conservation and 
Geological Mines Bureau prioritize the lands 
relevant to them to identify the areas that 
needs to be conserved at any cost and the 
areas that can be released to development 
with minimum disturbance to the long-term 
conservation plans.  
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Therefore the areas identified as “broadly 
cleared for development” or the “opportunity 
map” are the areas after excluding the areas: 
 
1. Very high prioritized wildlife areas; 
2. Very high prioritized forest areas; 
3. All mineral sites;  
4. All surface water bodies; and  
5. All archaeological sites. 
Based on the information available, the 
existing urban city areas under the 5 different 
districts in the Northern Province and the 
total district-wise area available for 
development are presented in Table 3.2. The 
total area of opportunity available for 
development in the Northern Province is 
262,419 ha. 
 
 
Table 3-2: Areas Available for Development 
Zone 
Jaffna 
(ha) 
Killinochchi 
(ha) 
Mullaitivu 
(ha) 
Mannar 
(ha) 
Vavuniya 
(ha) 
Urban cities 6,320 13,335 82,996 994 2,220 
Total available area 
without constraints 
76,240 56,844 60,841 68,493 91,207 
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4    Development Scenarios
4.1 Development Scenarios 
This section provides an analysis of the likely 
environmental effects of a series of three 
alternative scenarios to provide a comparative 
basis for the assessment of the sustainability 
of the proposed development strategy.  
 Scenario 1: Business-as-usual scenario 
 Scenario 2:  Promoting conservation 
 Scenario 3:  Planned Development  
 
A lack of awareness of environmental 
protection and unplanned development is 
among the major environmental threats 
identified in any country or a region. Being in 
a transitional economy, which is characterized 
by the coexistence of planned and market 
factors, the Northern Province is striving to 
achieve its development goals to gain 
economic prosperity and urban physical 
development.  
Though there have been some spontaneous 
changes in the Northern Province 
development programme (Northern Spring) 
made by the urban planners in the regions, 
the legacy of centralized planned economy 
still influences the nature of planning. This 
effort may not provide much opportunities for 
regional planners and others who are more 
knowledgeable on the environmental 
consequences of the developmental process 
that will result in long-term detrimental 
impacts to the ecosystems. ISEA has the 
potential to bring out a balance by providing 
information and evaluating different options. 
4.2 The ‘Do-Nothing’ Scenario 
There was no consideration of a ‘Do nothing’ 
scenario as based the views set out in the 
Government’s 10-year development plan, the 
Mahinda Chinthana. It is unacceptable at 
every level (humanitarian, social, economic 
and environmental) for existing post-conflict 
circumstances to continue. Hence, there will 
be no further consideration to this option. 
However, a variation on this topic has been 
considered under the ‘Business as usual 
scenario” describing how development might 
occur with neither forward planning nor 
environmental protection. 
4.3 Scenario 1- Business-as-
usual  
Under business-as-usual scenario, the existing 
settlements (previous settlement) area was 
considered as the key as human occupancy 
would lead to development of the said region 
even without much intervention from state 
and private sector agencies. The information 
collected indicates that existing settlement 
areas has created an agricultural environment 
in the vicinity thus helping regional/zonal 
livelihood development in the five districts of 
the Northern Province.  
In addition the existing settlements have been 
focused around the areas with high to 
medium quality ground water, except in 
Mannar. Though the project assessed the 
quantity of ground water in relation to the 
areas of settlement, the seasonality of the 
water table and volume (fluctuations) was not 
taken into account. However, considering the 
ground water availability (quantity), the 
settlements have been mainly focused (as 
usual) around areas with high to medium 
availability of ground water and surface water 
(Figures 4.1 to 4.4). 
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Figure 4-1: Previous Settlement and Agriculture
Figure 4-2: Previous Settlement and Ground Water (quality)
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Figure 4-3: Previous Settlement and Ground Water (quantity) 
 
 
Figure 4-4: Previous Settlement and Surface Water Bodies 
  
69 
 
The existing settlements also matches well 
with the wildlife conservation areas (including  
marine and coastal) and forest conservation 
areas except for few areas of conflict (Figures 
4.5 to 4.7).  
 
Figure 4-5: Previous Settlements with Existing Wildlife, Coastal and Marine Areas 
(Based on data provided by the Department of Wildlife Conservation and National Aquatic 
Resources Research and Development Agency) 
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Figure 4-6: Previous Settlements and the Existing Forest Cover 
 
Figure 4-7: Previous Settlement and the Proposed Elephant Corridors 
 
 
  
71 
 
4.4 Scenario 2 - Promoting Conservation 
Conservation of the environment in the war-
torn Northern Province of Sri Lanka is a 
priority concern. The scenario 2 of the ISEA-
North was developed giving priority to 
environmental conservation areas over the 
development agenda. The proposed 
conservation areas were identified based on 
the environmental sensitivities of the regions. 
The proposed conservation areas in relation 
to existing conservation areas are illustrated 
in Figures 4.8 to 4.10.  
As per proposals made by the Forest 
Department and the Department of Wildlife 
Conservation, the proposed forest 
conservation area in the Northern Province in 
relation to the existing forests and the 
proposed the wildlife conservation area 
(including elephant corridor) are shown in 
Table 4.1. The list of proposed conservation 
areas identified by the FD and DWLC are given 
as Tables 4.2 and 4.3, respectively. 
Table 4-1: Wildlife and Forest Conservation Areas 
 
Conservation Area Jaffna (ha) 
Kilinochchi 
(ha) 
Mullaitivu 
(ha) 
Mannar 
(ha) 
Vavuniya 
(ha) 
Forests 5,759 
(63,448)* 
45,608 
(49,669) 
178,115 
(189,620) 
133,653 
(136,076) 
126,077 
(127,883) 
Wildlife (terrestrial only) 6,016 
(80,903) 
5,030   
(9,838) 
10,190 
(54,069) 
22,163 
(70,928) 
NIL   
(37,079)** 
*Values within parenthesis is the total proposed area of conservation ** New area. It is important to note that 
the majority of the proposed area identified under the wildlife conservation falls within the proposed forest 
conservation area. 
 
Figure 4-8: Existing Forest Cover vs the Prioritized Forest Cover  
 
  
72 
 
Figure 4-9: Existing and Proposed Wildlife Conservation Areas 
   
Figure 4-10: Proposed Forest Conservation Areas in the Northern Province 
Repeated to highlight the very high and high forest conservation areas(Source: Forest Department, December 
2010)
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Table 4-2: Proposed Forest Conservation Areas 
(Source: Forest Department, December 2010) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
District Name Category Extent (ha) 
Kilinochchi Kovikoduttavil FR(BR) 1   6,219 
Akkiriyan FR (BR) 1   5,120 
Kilinochchi FR(BR) 1   3,991 
Iranamadu (BR) 1 15,987 
Teravil Oddisuddan FR(BR) 1 38,702 
Nagapaduwan FR 1   3,972 
Vannaraddmpan Villu 2     247 
Uliyankulam 1 PR 1   6,194 
Kollan Villu (OSF) 3   3,234 
Akkiriyan PR (BR)  1   5,019 
Madduvilandu PR (New) 1   1,319 
Mandakalar FR(BR)  1     237 
Veravil PR (PM) 3     820 
Kunchukkulam PR (PM) 3     657 
Chunnavil FR (BR)  1   2,367 
Mandakadal FR (BR) 1   9,398 
Pallai FR (BR) 1     754 
    
Mannar Nagapaduwan FR 1 3,972 
Uliyankulam (1) PR 1 6,194 
Kollan Villu (OSF) 3 3,234 
Neenthavil FR 1 6,672 
Uliyankilam (2) PR 1  2,501 
Mundumurippu PR (New) 1 29,371 
Madu PR (BR) 1 26,732 
Periyamadu PR (New) 1   3,963 
Palampiddi PR (New) 1     255 
Iranal Iluppaikulam PR (New) 1 20,529 
Mavillu FR 1 20,889 
Vepal FR 1 15,993 
 
Mullaitivu Akkiriyan FR 1   5,120 
Kilinochchi FR 1   3,991 
Iranamadu FR 1     15,987 
Teravil Oddisuddan FR 1 38,702 
Kulamurippu "A" FR 1   3,278 
Kulamurippu "B" FR 1   2,542 
Nagacholai FR 1   7,764 
Puliyankulam PR (New) 2      822 
Andankulam FR 1 17,857 
Chamalankulam FR 1   9,299 
Thanduvan FR 1   1,168 
Periyakattu Kulam PR (New) 1   1,548 
Andankulam (OSF) 3    372 
Nagapaduwan FR 1       3,972 
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 Uliyankulam 1 PR 1 6,194 
Neenthavil FR 1 6,672 
Uliyankilam 2 PR 1 2,501 
Mundumurippu PR (New) 1    29,371 
Madu PR (BR) 1    26,732 
Periyamadu PR (New) 1      3,963 
Mundumurippu PR (New) 1   15,132 
Iranal Iluppaikulam PR (New) 1   20,529 
Akkiriyan PR (BR) 1     5,019 
Mankulam PR (New) 1     9,838 
Kunchukkulam PR (PM) 3       657 
Nagacholai  PR (New) 2       397 
Periyamady PR (New) 2     4,629 
 
Vavuniya Nagacholai FR 1 285 
Andankulam FR 1 122 
Chamalankulam FR 1 1,403 
Thanduvan FR 1 1,061 
Periyamady PR (New) 2 6,242 
Periyakattu Kulam PR (New) 1 10,846 
Nainamadu FR 1 11,291 
Paranthan FR 1 1,107 
Parantan FR 1 2,801 
Irampaikulam FR 1 1,001 
Karunkalikulam (A) FR 1 5,390 
Kallikulum PR (PM) 2 1,299 
Nedunkulama  (OSF) 3 215 
Periyakattu Kulam PR (New) 1 1,543 
Andankulam (OSF) 3 361 
Periyakattu Kulam (OSF) 3 365 
Navakkulam (OSF) 3 758 
Attimoddai PR (OSF) 3 335 
Mahilankulam (OSF) 1 132 
Panuwanne wewa PR (New) 2 280 
Karunkalikulam (B) FR 1 3,893 
Etambagaskada (OSF) 3 116 
Veppankulam PR (PM) 3 2,548 
Mundumurippu PR (New) 1 1,915 
Madu PR (Revized) 1 147 
Mundumurippu PR (New) 1 13,195 
Iranal Iluppaikulam PR (New) 1 790 
Mavillu FR 1 329 
Kurukkalputukkulam PR 
(New) 1 3,944 
Poovarsankulam (A) FR 2 2,454 
Chamalan Kulam PR (New) 2 5,245 
Ichchankulam PR (New) 2 983 
Melkulam FR 1 2,411 
Irasenthiran Kulam FR 1 1,234 
Poovarasankulam (B) FR 1 941 
Periyamady PR (New) 2 4,607 
Irampaikulam PR 1      366 
Category 1 – Conservation Forest; Category 2 – Forest Reserve; Category 3 – Other State Forest (Participatory 
Management); FR - Forest Reserve, BR - Boundaries Revised 
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Table 4-3: Proposed wildlife  Conservation Areas 
(Source: Department of Wildlife Conservation, December 2010) 
 
Name & description of proposed reserve Importance 
Corridor between Wilpattu national park 
& Madhu road sanctuary 
Elephant migration, Biodiversity conservation 
Corridor which links Madhu road & Giant 
tank sanctuaries with Neenthavil F.R 
Elephant migration, Biodiversity conservation 
Veditallativu sanctuary Feeding ground and roosting of migratory & resident 
birds, wetland conservation, Important mangrove 
vegetation 
Delft National Park Biodiversity conservation, Important bird migratory path,  
Important wetland, The only place in Sri Lanka,where wild 
ponies can be seen. 
Adams bridge Trans  boundary Nature 
reserve (connecting with India) 
Important bird migratory path, Biodiversity 
conservation(Marine) 
Jaffna Lagoon sanctuary Feeding ground and roosting of migratory & resident 
birds, wetland conservation, Important mangrove 
vegetation 
Karaveddi-Nagarkovil sanctuary Feeding ground and roosting of migratory & resident 
birds, wetland conservation, Important mangrove 
vegetation 
Corridor which links Nagapaduwan, 
Neenthavil and  Akkiiriyan F.Rs 
Elephant migration, Biodiversity conservation 
Expansion of Chundikulum sanctuary 
towards Elephant Pass (toward west) and 
toward Chalai & Pallamatalan including 
lagoons.(south-east) & upgrading to 
National park  
Feeding ground and roosting of migratory & resident 
birds, wetland conservation, Important mangrove 
vegetation 
Nanthi kadal sanctuary Feeding ground and roosting of migratory & resident 
birds, wetland conservation,   
Expansion of Kokkilai sanctuary including 
Nayaru Lagoon 
Feeding ground and roosting of migratory & resident 
birds, wetland conservation, Important mangrove 
vegetation 
Corridor between Nainamadu F.R   and  
Chamalankulum  F.R 
Elephant migration, Biodiversity conservation 
Corridor which links Andankulum & 
Nainamadu F.Rs  with Padaviya tank 
sanctuary 
 
Re-establishment of Vaunikulum 
sanctuary excluding developed areas & 
including adjoining forest patches 
Elephant migration, Biodiversity conservation wetland 
conservation, protection of reservoir catchment. 
Madhu road |National Park (include 
adjoining Madhu road sanctuary) 
Elephant migration, Biodiversity conservation 
Upgrading of Madhu road sanctuary as a 
National park excluding developed areas 
of existing sanctuary 
Elephant migration, Biodiversity conservation 
Corridor, which links Andankulum & 
Nainamadhu F.Rs with Padaviya tank 
sanctuary. 
Elephant migration, Biodiversity conservation 
Thondaveli sanctuary Feeding ground and roosting of migratory & resident 
birds, wetland conservation, Important mangrove 
vegetation 
Upgrading Paratitivu island sanctuary to 
National Park 
Feeding ground of migratory & resident birds, wetland 
conservation 
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4.5 Scenario 3 - Planned Development  
The following section describes the nature of 
planned development in the Northern 
Province especially through the interventions 
and investments of the central government 
agencies (see the Development Map). Taking 
into account the mega scale development 
planned under the northern development 
programme by the central, provincial and 
district governing bodies, as well as proposals 
by other agencies for the development of 
roads, railways, ports, tourism and mineral 
extraction, a summary Development Map was 
prepared and illustrated in Figure 4.11. This 
map (Figure 4.11) will set the base for 
discussions in the later chapters. 
 
Figure 4-11: Development Areas Identified for the Northern Province 
(Based on data of ISEA-North and data provided by the UDA, May 2010) 
 
 
 
Urban City Development by the Urban 
Development Authority (UDA)  
 
The proposed development map identifies 
eight urban city development areas namely 
Jaffna Metro, Poonaryn, Vellankulam, 
Mannar, Killinochchi, Mankulam, Mullaitivu 
and Vavuniya under the Northern Province 
Development Agenda of the Government. The 
extent of the development area identified for 
urban city development was presented in 
Table 3.2. The Figure 4.12 shows the major 
urban city centres proposed for the Northern 
Province.  
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Figure 4-12: Urban City Development Areas Identified for the Northern Province 
(Based on data of ISEA-North and data provided by the UDA, May 2010) 
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5  Environmental Objectives, Likely Effects and Monitoring 
Strategic Environmental Objectives (SEOs) are 
methodological measures against which the 
environmental effects of an approach (a plan 
or a programme) can be tested. If complied 
with full, SEOs would result in an 
environmentally neutral impact from 
implementation of the approach.  
The SEOs are set out under a range of topics 
and are used as standards against which the 
provisions of the approach can be evaluated 
in order to help identify areas in which 
potential adverse impacts may occur. In the 
context of ISEA-North the rapid development 
agenda under the post-conflict scenario is the 
approach considered. 
The SEOs are distinct from the objectives of 
the approach and are developed from 
international and national policies which 
generally govern environmental protection 
objectives. 
The evaluation of the approach (plans and/or 
programmes) are focused upon the relevant 
aspects of the environmental characteristics 
of areas likely to be significantly affected. 
Accordingly the ISEA-North focused upon the 
most relevant aspects of environmental 
characteristics within and surrounding the 
Province. The SEOs are linked to indicators 
which can facilitate monitoring the 
environmental effects of implementing the 
approach when adopted; and targets, which 
the approach can help working towards. 
Objective, Indicators and targets for each 
aspect of the environment are set out on the 
following pages showing how they are derived 
from the examination of base line conditions 
in Section 2. These are used to assess the 
likely effect of implementing a range of 
alternative futures. They are also used for an 
evaluation of the likely effects of the planned 
development strategy.  
The schematic explanation on the objectives, 
indicators and targets used on the ISEA are 
shown below.  
Strategic Environmental Objective - A 
desirable future outcome for a specific aspect 
of the environment  
Environmental Indicator - A specific means of 
measuring whether or not an objective is 
being achieved.  
Environmental Target - The specific threshold 
to be used for measuring progress in 
achieving an Objective. 
The SEOs are used when assessing each 
aspect of the emerging scenarios and 
development plans by illustrating whether 
elements of development that will arise are 
likely to improve or conflict with the SEOs.  
A further evaluation is made of whether the 
conflict is likely to be capable of mitigating or 
whether it will remain as a residual impact. 
The assessment proposes four types of effect 
as follows;- 
1. Likely to Improve status of SEOs: 
indicates that the proposed development 
[such as a water supply scheme] is likely 
to improve the status of an SEO [such as 
protection of human health] 
2. Probable Conflict with status of SEOs: 
unlikely to be mitigated; indicates that 
the proposed development [such as a 
dune sand quarry] is intrinsically likely to 
adversely affect the status of an SEO [such 
as increasing the risk of loss due to 
natural disasters]. This finding indicates 
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that land use plans that give rise to such 
developments must do so sparingly and 
with great care to minimise the extent 
and significance of the residual effect. 
3. Potential Conflict with status of SEOs- 
likely to be mitigated: indicates that the 
proposed type of development envisaged 
[such as coastal urbanisation] has a 
definite potential to give rise to adverse 
environmental effects but which can be 
sustainably accommodated by being 
located, designed and managed in ways 
that take full account of the significance 
and sensitivity of the receiving natural 
environment. It is important to note that 
such development if unregulated will give 
rise to adverse effects. 
4. No Likely interaction with status of 
SEOs; indicates that there is no significant 
pathway by which this type of 
development is likely to significantly 
affect any of the SEOs. 
 
5.1 Evaluation of Alternative Scenarios 
The Tables 5.1 to 5.3 provide likely effects on 
SEOs (described in Section 4) under three 
proposed development scenarios, namely, the 
business as usual (Table 5.1); conservation 
(Table 5.2); and planned development (5.3). 
For a better understanding within each 
development scenario, the effects are groups 
by Strategic Environment Indicators under 
Features (type of activities); Locations 
(districts); Resources; and Likely Activities. 
Three colour coded levels of likely effects on 
the SEOs have been used in Tables 5.1 
through5.3. 
 
 
  
 
 
Likely to Improve status 
of SEOs 
Probable Conflict with status of 
SEOs- unlikely to be mitigated, 
therefore needing special 
attention 
Potential Conflict with status 
of SEOs- likely to be mitigated 
No Likely interaction 
with status of SEOs 
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Table 5-1: Likely Effects of Business As Usual Scenario on the SEOs 
SCENARIO 1: BUSINESS AS USUAL 
Likely Effects on Strategic 
Environmental Indicators 
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FEATURES 
Urban Expansion [Jaffna]           
Rural Housing           
Agricultural Intensification           
Industrial & commercial Intensification           
Dispersed Infrastructure           
Un-coordinated Mineral Extraction           
 
LOCATIONS 
Jaffna           
Killinochchi           
Mannar           
Vavuniya           
Mullaitivu           
 
RESOURCE REQUIREMENTS 
Land           
Water           
Minerals           
 
LIKELY ACTIVITIES 
Dispersed Agriculture           
Sea Fisheries           
Rural Settlement           
Urban Expansion           
Large-scale Coastal Tourism Developments           
Large-scale commercial agriculture           
Large-scale commerce and industry           
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Table 5-2: Likely Effect of Conservation Scenario 
 
 
SCENARIO 2: CONSERVATION (as envisaged by 
conservation agencies) 
Likely Effects on Strategic 
Environmental Indicators 
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FEATURES 
Dispersed Rural Housing           
Agricultural re-settlement           
Concentrated Infrastructure           
Controlled Extraction           
 
LOCATIONS 
Jaffna           
Killinochchi           
Mannar           
Vavuniya           
Mullaitivu           
 
RESOURCE REQUIREMENTS 
Land           
Water           
Minerals           
 
LIKELY ACTIVITIES 
Dispersed Agriculture           
Sea Fisheries           
Rural Settlement           
Urban Expansion           
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Table 5-3: Likely Effect of Development Scenario on the SEOs 
 
Scenario 3 – Planned development with precautions 
as envisioned by Govt. agencies  (based on the 
information collected) 
Likely Effects on Strategic 
Environmental Indicators 
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MEGA CITIES 
Jaffna Metro Urban City 
Note: this assessment assumes that these 
settlements will be developed in accordance 
with subsidiary plans that are subject to SEA and 
EIA and  serviced by sustainable water supplies 
and that effluent and wastes will be properly 
treated and disposed 
          
Poonaryn Urban City           
Vellankulam Urban City           
Mannar Urban City,           
Kilinochchi Urban City           
Mankulam Urban City           
Mullaitivu Urban City           
Vavuniya Urban City           
 
FEATURES 
Dispersed Rural Housing           
Agricultural re-settlement           
Concentrated Infrastructure           
Controlled Extraction           
 
LOCATIONS 
Jaffna           
Killinochchi           
Mannar           
Vavuniya           
Mullaitivu           
 
RESOURCE REQUIREMENTS 
Land           
Water           
Minerals           
 
LIKELY ACTIVITIES 
Dispersed Agriculture           
Sea Fisheries           
Rural Settlement           
Urban Expansion           
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 Sensitivities, Strategic Environment Objectives, Indicators & Targets 
The summary of the Areas of Environmental Sensitivities (Population, Biodiversity, Water Quality, 
Water Quantity etc.) and associated SEOs, Indicators and Targets are described below and they are 
being used to highlight the likely effects on the SEOs, areas/activities needing attention in order to 
make the development sustainable and resilient. Same SEOs and Indicators are used in the 
monitoring also.   
 
Population (P) 
Human Health 
Objective P1  To protect human health from hazards or nuisances arising from exposure to 
   incompatible land uses 
Indicator P1  Degree of occurrence of a spatially concentrated deterioration in human 
health arising from environmental factors as identified by cluster mapping of 
disease or illness. 
Target P1  To achieve the level of “no spatial concentrations” of health problems 
arising from environmental factors as a result of implementing the Plan 
 
Human Safety 
Objective P2  To manage areas that are currently at risk due to natural disasters so that 
there is the least potential for future loss of life, property or prosperity. 
Indicator P2 Number of vulnerable activities and developments that are permitted in 
areas at high risk from natural disaster. 
Target P2 To confine Risk Exposure to socially acceptable and consented limits. 
 
Biodiversity (B) 
Objective B1 To ensure compliance with Flora and fauna Protection Orders 
Indicator B1: Conservation status of protected habitats and species 
Target B1: To maintain a favourable conservation status for protected habitats and 
species so as to be unaffected by implementation of the development 
approach  
 
Objective B2 To ensure protection of significant corridors, stepping stones or contiguous 
areas of habitat which are important for wild fauna and flora and essential 
for the migration, dispersal and genetic exchange of wild species 
Indicator B2 Percentage loss of functional connectivity to macro-corridors, stepping 
stones and contiguous areas of habitat a result of implementation of the 
Plan – as evidenced from future habitat mapping 
Target B2 To achieve the level of no loss of significant corridors, stepping stones and 
contiguous areas of habitat, which provide functional connectivity to be lost 
without remediation as a result of implementation of the Plan 
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Soil (S) 
Objective S1 To maximize continued sustainable use of existing irrigated agricultural 
lands 
Indicator S1 Percentage loss of agricultural land to settlement or percentage loss of 
natural habitat to agriculture as indicated by remote sensing data. 
 Target S1 To achieve the level of no significant change in areas of agricultural activity 
 
Water [Quality] 
Surface water 
Objective W1  To maintain and, where possible, improve the status of surface waters 
Indicator W1 Water Quality Status as measured by reference to relevant national 
standards 
Target W1  To achieve ‘good status’ in all bodies of surface waters as soon as is 
practicable and to not permit deterioration in the status of any surface 
water 
Ground water 
Objective W2 To prevent pollution and contamination of ground water 
Indicator W2 Groundwater Quality Standards  as specified by relevant national standards 
Target W2 To be compliant with Groundwater Quality Standards as specified by 
relevant national standards and to not permit deterioration in the status of 
any ground water 
 
Water [Supply] 
Objective W3  To ensure universal access to clean water 
Indicator W3 Recorded number of illnesses related to inadequate water supply standards 
Target W3 To achieve a continuous annual reductions in number of illnesses recorded 
related to inadequate water supply standards. 
 
Water [Wastewater Treatment] 
Objective W4  To ensure that waste water is isolated from water supply sources and 
treated to appropriate levels. 
Indicator W4 Percentage of new developments with adequate and appropriate waste 
water treatment. 
Target W4 All waste water to be isolated from water supply sources  
 
Landscape (L) 
Objective L1  To avoid significant adverse impacts to those the landscape which are most 
valuable and most sensitive to change. 
Indicator L1 Number of complaints – especially from the tourism sector - about impacts 
on views and scenery 
Target L1 No complaints about impacts on views and scenery 
 
Cultural Heritage (H) 
Objective H1  To protect the archaeological and cultural heritage of the Northern Province 
Indicator H1 Percentage of archaeological site damaged during a 5 year period 
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Target H1 No archaeological site damaged during a 5 year period 
 
Material Assets (M) 
Objective M 1 Identification of sustainably recoverable mineral resources 
Indicator M1 Quantity of environmental objections to mineral extraction arising during a 
5 year period 
Target M1 No objections to mineral extraction arising during a 5 year period 
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5.3 Assessment on Likely Effect of 
Plan-related Developments on 
Status of SEOs 
The Table 7.1 provides an assessment of the 
probable effects of the development types 
that are expected to result from the most 
likely patterns of implementation of the 
developments that are envisaged to occur 
though “Northern Spring”. The assessment 
ranks each development illustrating its likely 
effect on each of the SEOs identified 
previously.  
It is important to note that this assessment 
reveals a relatively few in the category  
 
‘Probable Conflict with status of SEOs - 
unlikely to be mitigated‘ as the development 
proposals have been refined using the 
knowledge from the baseline studies to 
anticipate and avoid areas of potential 
conflict. 
 
The development of the North Central Canal 
(NCP) project by the Irrigation and Water 
Resources Development was mentioned in 
the ISEA-North for information. However 
potential environment implications due to the 
NCP canal project was not analysed against 
the SEOs 
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Table 5-4: Assessment on Likely Effects of Developments on the Proposed SEOs 
 
PROPOSED DEVELOPMENT 
Likely to Improve 
status of SEOs 
Probable Conflict 
with status of 
SEOs - unlikely to 
be mitigated 
Potential Conflict with 
status of SEOs - likely to be 
mitigated 
No Likely interaction 
with status of SEOs 
Major Urban City Centres  
 Jaffna Metro Urban City P1 P2 L1*  W1 W2 W3 W4 B1 B2 H1 S1 
 Poonaryn Urban City P1 P2 L1  W1 W2 W3 W4 B1 B2 S1 H1 
 Vellankulam Urban City P1 P2 L1  W1 W2 W3 W4 B1 B2 H1 S1 
 Mannar Urban City, P1 P2 L1  W1 W2 W3 W4 B1 B2 H1 S1 
 Killinochchi Urban City P1 P2 L1  W1 W2 W3 W4 B1 B2 S1 H1 
 Mankulam Urban City P1 P2 L1  W1 W2 W3 W4 B1 B2 H1 S1 
 Mullaitivu Urban City P1 P2 L1  W1 W2 W3 W4 B1 B2 S1 H1 
 Vavuniya Urban City P1 P2 L1    
 
Agriculture 
 Coconut P1 P2 S1 L1 B1 B2 W1 W2 W3 W4 H1  
 Rice paddy P1 P2 S1 L1 B1 B2 W1 W2 W3 W4 H1  
 
Industrial Sites  
 Jaffna   
P1 P2 B1 B2 S1 W1 W2 W3 
W4 L1 H1  
 Killinochchi   
P1 P2 B1 B2 S1 W1 W2 W3 
W4 L1 H1  
 Mannar   
P1 P2 B1 B2 S1 W1 W2 W3 
W4 L1 H1  
 Vavuniya   
P1 P2 B1 B2 S1 W1 W2 W3 
W4 L1 H1  
 Mullaitivu   
P1 P2 B1 B2 S1 W1 W2 W3 
W4 L1 H1  
 
Infrastructure 
Water Supply Schemes P1 P2 W1 W2 W3 W4  B1 B2 S1 L1 H1 
Railway Line  B2 P1 P2 B1 S1 L1 H1 W1 W2 W3 W4 
Electricity Line  B2 P1 P2 B1 S1 L1 H1 W1 W2 W3 W4 
Road Improvement     
 North-south Link   B1 B2 S1 L1 H1 P1 P2 W1 W2 W3 W4  
 Jaffna City Link   B1 B2 S1 L1 H1 P1 P2 W1 W2 W3 W4  
 Jaffna Inner Circular 
Highway 
  B1 B2 S1 L1 H1 P1 P2 W1 W2 W3 W4  
 Jaffna Outer Circular 
Highway 
  B1 B2 S1 L1 H1 P1 P2 W1 W2 W3 W4  
 Jaffna Peninsula Coastal 
Links 
  B1 B2 S1 L1 H1 P1 P2 W1 W2 W3 W4  
 East West Approach Link   B2 B1 S1 L1 H1 P1 P2 W1 W2 W3 W4  
 East West Link 1   B1 B2 S1 L1 H1 P1 P2 W1 W2 W3 W4  
 East West Link 2  B2 B1 S1 L1 H1 P1 P2 W1 W2 W3 W4  
 North South Coastal Link   B1 B2 S1 L1 H1 P1 P2 W1 W2 W3 W4  
 Thalaimnnar – 
Medawachchiya Link 
  B1 B2 S1 L1 H1 P1 P2 W1 W2 W3 W4  
 Vavuniya Approach Links   B1 B2 S1 L1 H1 P1 P2 W1 W2 W3 W4  
 Mullaitivu Approach link   B1 B2 S1 L1 H1 P1 P2 W1 W2 W3 W4  
 Manipay – Kaithady Road   B1 B2 S1 L1 H1 P1 P2 W1 W2 W3 W4  
 Vallai – Telippal- Araly Road   B1 B2 S1 L1 H1 P1 P2 W1 W2 W3 W4  
Irrigation and multipurpose  
 North Central Province 
canal development (Not 
analysed) 
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Mineral Extraction 
 Construction Sand   
P1 P2 B1 B2 S1 W1 W2 W3 
W4 L1 H1  
 Dune Sand  
P1 P2 B1 B2 W1 
W2 W3 W4 L1   S1 H1 
 Glass Sand  
P1 P2 B1 B2 W1 
W2 W3 W4 L1   S1 H1 
 Mineral Sand   
P1 P2 B1 B2 S1 W1 W2 W3 
W4 L1 H1  
 Wind Blown Sand   
P1 P2 B1 B2 S1 W1 W2 W3 
W4 L1 H1  
 Gravel   
P1 P2 B1 B2 S1 W1 W2 W3 
W4 L1 H1  
 Ferruginized Gravel   
P1 P2 B1 B2 S1 W1 W2 W3 
W4 L1 H1  
 Gravel with underlying Red 
Beds 
  
P1 P2 B1 B2 S1 W1 W2 W3 
W4 L1 H1  
 Industrial Clay   
P1 P2 B1 B2 S1 W1 W2 W3 
W4 L1 H1  
 Lagoonal Deposits   
P1 P2 B1 B2 S1 W1 W2 W3 
W4 L1 H1  
 Limestone   
P1 P2 B1 B2 S1 W1 W2 W3 
W4 L1 H1  
 Quartzite   
P1 P2 B1 B2 S1 W1 W2 W3 
W4 L1 H1  
 Red Beds   
P1 P2 B1 B2 S1 W1 W2 W3 
W4 L1 H1  
 Rock   
P1 P2 B1 B2 S1 W1 W2 W3 
W4 L1 H1  
 
Tourism Development 
 Agrotourism L1 H1  
P1 P2 B1 B2 W1 W2 W3 
W4  S1 
 Eco-tourism L1 H1  
P1 P2 B1 B2 W1 W2 W3 
W4  S1 
 Marine Tourism   P1 P2 B1 B2 H1 S1 W1 W2 W3 W4 L1 
 Water-based recreation   P1 P2 B1 B2 H1 S1 W1 W2 W3 W4 L1 
 
Proposed Fisheries Activities 
 Anchorages & Breakwaters   P1 P2 B1 B2 H1 S1 W1 W2 W3 W4 L1 
 Anchorages & Jetties   P1 P2 B1 B2 H1 S1 W1 W2 W3 W4 L1 
 Ice plant   P1 P2 B1 B2 H1 S1 W1 W2 W3 W4 L1 
 Fisheries harbours   P1 P2 B1 B2 H1 S1 W1 W2 W3 W4 L1 
 
*P1  To protect human health from hazards or nuisances arising from exposure to  incompatible land uses 
P2  To manage areas that are currently at risk due to natural disasters so that there is the least potential for future loss of life, 
property or prosperity. 
B1 To ensure compliance with Flora and fauna Protection Orders 
B2 To ensure protection of significant corridors, stepping stones or contiguous areas of habitat which are important for wild fauna 
and flora and essential for the migration, dispersal and genetic exchange of wild species 
S1 To maximize continued sustainable use of existing irrigated agricultural lands 
W1  To maintain and, where possible, improve the status of surface waters 
W2 To prevent pollution and contamination of ground water 
W3  To ensure universal access to clean water 
W4  To ensure that waste water is isolated from water supply sources and treated to appropriate levels. 
L1  To avoid significant adverse impacts to those the landscape which are most valuable and most sensitive to change 
H1  To protect the archaeological and cultural heritage of the Northern Province 
M1 Identification of sustainably recoverable mineral resources 
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Table 5-5: Mitigation and Monitoring required for the Likely Adverse effects identified 
 
PROPOSED 
DEVELOPMENT 
Likely Adverse effects Mitigation Measures required 
Monitoring 
Required? and 
Targets* 
Major Urban Centres [Mega Cities] 
Jaffna Metro 
Urban City 
Potential to place excessive 
demand on water supply due to 
increasing population. 
 
 
 
Potential to adversely affect 
vulnerable ground-waters due to 
increased abstractions, increased 
effluent disposal and increased 
pressure for mineral extraction to 
supply needs of growing 
population. 
 
Increased impacts on sensitive 
nearby marine habitats – 
especially mangroves and sea 
grasses due to coastal 
development – especially for 
tourism – and increased marine 
discharges. 
 
Increased vulnerability to natural 
disasters due to increased 
population concentrations in 
vulnerable coastal area – in 
combination with threats to 
protected dune, mangrove and 
other natural coastal defences – 
described elsewhere. 
Assess and plan to avoid detailed local 
plans, policies, developments or sites 
that will increase vulnerability to 
groundwater pollution or natural 
disasters. 
 
Ensure that settlement and 
development take place within the 
context of comprehensive water 
supply schemes to ensure universal 
access to clean water is available at the 
same time as occupation of new areas. 
 
 
Ensure conformance to requirements 
of Revised Coastal Zone management 
Plan 2004 as prerequisite to further 
land-use planning in all coastal areas – 
especially west of Jaffna. 
 
 
 
Ensure that structures and areas of 
historic and cultural significance are 
identified and protected within all 
policies and plans. 
Yes 
P1 P2 
B1 B2 
S1 
W1 W2 W3 W4 
L1 
H1 
M1 
 
Poonaryn Urban 
City 
Potential to place excessive 
demand on water supply due to 
increasing population. 
 
 
 
Potential to adversely affect 
vulnerable ground-waters due to 
increased abstractions, increased 
effluent disposal and increased 
pressure for mineral extraction to 
Assess and plan to avoid detailed local 
plans, policies, developments or sites 
that will increase vulnerability to 
groundwater pollution or natural 
disasters. 
 
Ensure that settlement and 
development take place within the 
context of comprehensive water 
supply schemes to ensure universal 
access to clean water is available at the 
Yes 
 
P1 P2 
B1 B2 
S1 
W1 W2 W3 W4 
L1 
H1, 
M1, 
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supply needs of growing 
population. 
 
Increased impacts on sensitive 
nearby marine habitats – 
especially mangroves and sea 
grasses due to coastal 
development – especially for 
tourism – and increased marine 
discharges. 
 
Increased vulnerability to natural 
disasters due to increased 
population concentrations in 
vulnerable coastal area – in 
combination with threats to 
protected dune, mangrove and 
other natural coastal defences – 
described elsewhere. 
same time as occupation of new areas. 
 
 
Ensure conformance to requirements 
of Revised Coastal Zone management 
Plan 2004 as prerequisite to  further 
land-use planning in all coastal areas 
 
 
 
 
Same as above 
Mannar Urban 
City, 
Potential to place excessive 
demand on water supply due to 
increasing population. 
 
 
 
Potential to adversely affect 
vulnerable ground-waters due to 
increased abstractions, increased 
effluent disposal and increased 
pressure for mineral extraction to 
supply needs of growing 
population. 
 
Increased impacts on sensitive 
nearby marine habitats – 
especially mangroves and sea 
grasses due to coastal 
development – especially for 
tourism – and increased marine 
discharges. 
 
Increased vulnerability to natural 
disasters due to increased 
population concentrations in 
vulnerable coastal area – in 
combination with threats to 
protected dune, mangrove and 
other natural coastal defences – 
described elsewhere. 
Assess and plan to avoid detailed local 
plans, policies, developments or sites 
that will increase vulnerability to 
groundwater pollution or natural 
disasters. 
 
Ensure that settlement and 
development take place within the 
context of comprehensive water 
supply schemes to ensure universal 
access to clean water is available at the 
same time as occupation of new areas. 
 
 
Ensure that structures and areas of 
historic and cultural significance are 
identified and protected within all 
policies and plans. 
 
 
 
 
Ensure conformance to requirements 
of Revised Coastal Zone management 
Plan 2004 as prerequisite to  further 
land-use planning in all coastal areas 
 
Yes 
 
P1 P2 
B1 B2 
S1 
W1 W2 W3 W4 
L1 
H1 
M1 
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Mankulam 
Urban City 
Potential to affect forestry, 
conservation to the north and 
wildlife areas to the south 
Assess and plan to avoid detailed local 
plans, policies, developments or sites 
that will increase vulnerability to 
groundwater pollution or natural 
disasters. 
Ensure that settlement and 
development take place within the 
context of comprehensive water 
supply schemes to ensure universal 
access to clean water is available at the 
same time as occupation of new areas. 
Yes 
P1 P2 
B1 B2 
S1 
W1 W2W3 W4 
L1 
H1 
M1 
 
Mullaitivu 
Urban City 
Potential to place excessive 
demand on water supply due to 
increasing population. 
 
 
 
Potential to adversely affect 
vulnerable ground-waters due to 
increased abstractions, increased 
effluent disposal and increased 
pressure for mineral extraction to 
supply needs of growing 
population. 
 
Increased impacts on sensitive 
nearby marine habitats and 
increased marine discharges. 
 
 
Increased vulnerability to natural 
disasters due to increased 
population concentrations in 
vulnerable coastal area. Potential 
to expose populations to flood 
risk. 
Assess and plan to avoid detailed local 
plans, policies, developments or sites 
that will increase vulnerability to 
groundwater pollution or natural 
disasters. 
 
Ensure that settlement and 
development take place within the 
context of comprehensive water 
supply schemes to ensure universal 
access to clean water is available at the 
same time as occupation of new areas. 
 
 
Ensure conformance to requirements 
of Revised Coastal Zone management 
Plan 2004 as prerequisite to  further 
land-use planning in all coastal areas 
 
Ensure that structures and areas of 
historic and cultural significance are 
identified and protected within all 
policies and plans. 
 
Yes 
 
P1 P2 
B1 B2 
S1 
W1 W2 W3 W4 
L1 
H1 
M1 
 
Coconut Threats to Biodiversity, landscape 
and Water Quality 
Detailed assessment of new 
plantations to ensure compliance with 
Flora and fauna Protection Orders and  
to ensure no loss of significant 
corridors, stepping stones and 
contiguous areas of habitat which 
provide functional connectivity 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 
Rice/paddy Threats to Biodiversity, landscape 
and Water Quality 
Detailed assessment of new 
plantations to ensure compliance with 
Flora and fauna Protection Orders and  
to ensure no loss of significant 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
  
92 
 
corridors, stepping stones and 
contiguous areas of habitat which 
provide functional connectivity 
L1 
Industrial Sites 
Jaffna Potential to give rise to wastes 
that could affect vulnerable water 
supplies or nearby vulnerable 
marine habitats. 
Assess and plan to avoid sites or 
processes that will give rise to 
emissions or effects that will pollute air 
or water – either directly or through 
the inappropriate offsite disposal or 
treatment of wastes. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
Mannar Potential to give rise to wastes 
that could affect vulnerable water 
supplies or nearby vulnerable 
marine habitats. 
Assess and plan to avoid sites or 
processes that will give rise to 
emissions or effects that will pollute air 
or water – either directly or through 
the inappropriate offsite disposal or 
treatment of wastes. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
Mullaitivu Potential to give rise to wastes 
that could affect vulnerable water 
supplies or nearby vulnerable 
marine habitats. 
Assess and plan to avoid sites or 
processes that will give rise to 
emissions or effects that will pollute air 
or water – either directly or through 
the inappropriate offsite disposal or 
treatment of wastes. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
Infrastructure 
Water Supply 
Schemes 
Competition between water 
supply for agriculture and 
urbanisation and the needs for 
water dependant habitats, flora 
and fauna. 
Maintenance of favourable 
conservation status for protected 
habitats and species so as to be 
unaffected by implementation of new 
schemes 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
Railway Line Disruption of wildlife corridors 
through the development, use and 
maintenance of linear projects. 
Assess proposals to ensure no loss of 
significant corridors, stepping stones 
and contiguous areas of habitat which 
provide functional connectivity to be 
lost without remediation as a result 
implementation of plans or projects 
Yes 
B1 B2 
S1 
L1  
H1 
Electricity Lines Disruption of wildlife corridors 
through the development, use and 
maintenance of linear projects. 
 
Assess proposals to ensure no loss of 
significant corridors, stepping stones 
and contiguous areas of habitat which 
provide functional connectivity to be 
lost without remediation as a result 
implementation of plans or projects 
Yes 
B1 B2 
S1 
L1  
H1 
Road Improvement 
North-
south 
Link 
Road projects have the potential 
to give rise to direct effects on 
conservation areas and wildlife 
corridors. They have an equally 
Assess and plan routes to minimise 
impacts on sensitive environments. 
Ensure high levels of co-ordination 
between land-use and road planning to 
Yes 
B1 B2 
S1 
  
93 
 
significant potential to give rise to 
secondary effects – affecting a 
much wider area – by attracting 
and concentrating road-side 
development – including 
settlement and agriculture. 
 
In some areas road projects can 
also intercept groundwater flows 
with adverse effects for local wells 
and water supplies. 
anticipate and avoid adverse indirect 
effects of road side development in 
sensitive areas. 
 
 
 
 
Identify areas of groundwater 
vulnerability as part of road route 
selection – incorporate mitigation 
measures into the design. 
W1 W2 W3 W4 
L1 
H1 
M1 
Jaffna City Link In some areas road projects can 
also intercept groundwater flows 
with adverse effects for local wells 
and water supplies. 
Identify areas of groundwater 
vulnerability as part of road route 
selection – incorporate mitigation 
measures into the design. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 H1 M1 
Jaffna Inner 
Circular 
Highway 
Roads in Coastal areas have a 
significant potential to 
concentrate sea-side 
developments especially of 
tourism – which can lead to 
concentrations of people in areas 
of vulnerability. 
 
Roads in Coastal areas can also 
disrupt local drainage systems and 
local habitats which together 
support natural coastal processes 
that prevent erosion and reduce 
the effect of natural disasters. 
 
In some areas road projects can 
also intercept groundwater flows 
with adverse effects for local wells 
and water supplies. 
Assess and plan routes to minimise 
impacts on sensitive coastal 
environments – especially drainage 
features and habitats that affect 
coastal erosion and natural disaster 
remediation. 
 
 
Ensure high levels of co-ordination 
between land-use and road planning to 
anticipate and avoid adverse indirect 
effects of road side development in 
sensitive coastal areas. 
 
 
Ensure conformance to requirements 
of Revised Coastal Zone management 
Plan 2004 as prerequisite to  further 
road planning in coastal areas 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 
H1 
M1 
Jaffna 
Outer 
Circular 
Highway 
Roads in Coastal areas have a 
significant potential to 
concentrate sea-side 
developments especially of 
tourism – which can lead to 
concentrations of people in areas 
of vulnerability. 
 
Roads in Coastal areas can also 
disrupt local drainage systems and 
local habitats which together 
support natural coastal processes 
that prevent erosion and reduce 
Assess and plan routes to minimise 
impacts on sensitive coastal 
environments – especially drainage 
features and habitats that affect 
coastal erosion and natural disaster 
remediation. 
 
 
Ensure high levels of co-ordination 
between land-use and road planning to 
anticipate and avoid adverse indirect 
effects of road side development in 
sensitive coastal areas. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 
H1 
M1 
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the effect of natural disasters. 
 
 
 
 
In some areas road projects can 
also intercept groundwater flows 
with adverse effects for local wells 
and water supplies. 
Ensure conformance to requirements 
of Revised Coastal Zone management 
Plan 2004 as prerequisite to  further 
road planning in coastal areas 
 
Identify areas of groundwater 
vulnerability as part of road route 
selection – incorporate mitigation 
measures into the design. 
Jaffna 
Peninsula 
Coastal 
Links 
Roads in Coastal areas have a 
significant potential to 
concentrate sea-side 
developments especially of 
tourism – which can lead to 
concentrations of people in areas 
of vulnerability. 
 
Roads in Coastal areas can also 
disrupt local drainage systems and 
local habitats which together 
support natural coastal processes 
that prevent erosion and reduce 
the effect of natural disasters. 
 
 
 
 
In some areas road projects can 
also intercept groundwater flows 
with adverse effects for local wells 
and water supplies. 
Assess and plan routes to minimise 
impacts on sensitive coastal 
environments – especially drainage 
features and habitats that affect 
coastal erosion and natural disaster 
remediation. 
 
 
Ensure high levels of co-ordination 
between land-use and road planning to 
anticipate and avoid adverse indirect 
effects of road side development in 
sensitive coastal areas. 
Ensure conformance to requirements 
of Revised Coastal Zone management 
Plan 2004 as prerequisite to  further 
road planning in coastal areas 
 
Identify areas of groundwater 
vulnerability as part of road route 
selection – incorporate mitigation 
measures into the design. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 
H1 
M1 
East 
West 
Approa
ch Link 
Significant potential to give rise to 
disruption to wildlife corridors. 
In some areas road projects can 
also intercept groundwater flows 
with adverse effects for local wells 
and water supplies. 
Ensure that there is strict and co-
ordinated planning of road project and 
associated road-side settlement/ 
urbanization or agricultural 
development in areas of potential 
human/wildlife conflict. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 H1 M1 
East 
West 
Link 1 
Road projects have the potential 
to give rise to direct effects on 
conservation areas and wildlife 
corridors. They have an equally 
significant potential to give rise to 
secondary effects – affecting a 
much wider area – by attracting 
and concentrating road-side 
development – including 
settlement and agriculture. 
 
Assess and plan routes to minimise 
impacts on sensitive environments. 
 
Ensure high levels of co-ordination 
between land-use and road planning to 
anticipate and avoid adverse indirect 
effects of road side development in 
sensitive areas. 
 
 
 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 
H1 
M1 
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In some areas road projects can 
also intercept groundwater flows 
with adverse effects for local wells 
and water supplies. 
Identify areas of groundwater 
vulnerability as part of road route 
selection – incorporate mitigation 
measures into the design. 
East 
West 
Link 2 
Significant potential to give rise to 
disruption to wildlife corridors. 
 
 
In some areas road projects can 
also intercept groundwater flows 
with adverse effects for local wells 
and water supplies. 
Ensure that there is strict and co-
ordinated planning of road project and 
associated road-side 
settlement/urbanisation or agricultural 
development in areas of potential 
human/wildlife conflict. 
 
Identify areas of groundwater 
vulnerability as part of road route 
selection – incorporate mitigation 
measures into the design. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 
H1 
M1 
North 
South 
Coastal 
Link 
Roads in Coastal areas have a 
significant potential to 
concentrate sea-side 
developments especially of 
tourism – which can lead to 
concentrations of people in areas 
of vulnerability. 
 
Roads in Coastal areas can also 
disrupt local drainage systems and 
local habitats which together 
support natural coastal processes 
that prevent erosion and reduce 
the effect of natural disasters. 
 
In some areas road projects can 
also intercept groundwater flows 
with adverse effects for local wells 
and water supplies. 
Assess and plan routes to minimise 
impacts on sensitive coastal 
environments – especially drainage 
features and habitats that affect 
coastal erosion and natural disaster 
remediation. 
 
 
Ensure high levels of co-ordination 
between land-use and road planning to 
anticipate and avoid adverse indirect 
effects of road side development in 
sensitive coastal areas. 
 
 
Identify areas of groundwater 
vulnerability as part of road route 
selection – incorporate mitigation 
measures into the design. 
Yes 
B1 B2 
S1, 
W1 W2 W3 W4, 
L1 
H1 
M1 
Thalaimnnar – 
Medawachchiya 
Link 
Significant potential to give rise to 
disruption to wildlife corridors. 
 
In some areas road projects can 
also intercept groundwater flows 
with adverse effects for local wells 
and water supplies. 
Ensure that there is strict and co-
ordinated planning of road project and 
associated road-side 
settlement/urbanisation or agricultural 
development in areas of potential 
human/wildlife conflict. 
 
Identify areas of groundwater 
vulnerability as part of road route 
selection – incorporate mitigation 
measures into the design. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 
H1 
M1 
Vavuniya 
Approach Links 
Significant potential to give rise to 
disruption to wildlife corridors. 
 
In some areas road projects can 
Ensure that there is strict and co-
ordinated planning of road project and 
associated road-side settlement/ 
urbanization or agricultural 
Yes 
B1 B2 
S1 
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also intercept groundwater flows 
with adverse effects for local wells 
and water supplies. 
development in areas of potential 
human/wildlife conflict. 
 
Identify areas of groundwater 
vulnerability as part of road route 
selection – incorporate mitigation 
measures into the design. 
W1 W2 W3 W4 
L1 
H1 
M1 
Mullaitivu 
Approach link 
Roads in Coastal areas have a 
significant potential to 
concentrate sea-side 
developments especially of 
tourism – which can lead to 
concentrations of people in areas 
of vulnerability. 
 
Roads in Coastal areas can also 
disrupt local drainage systems and 
local habitats which together 
support natural coastal processes 
that prevent erosion and reduce 
the effect of natural disasters. 
 
In some areas road projects can 
also intercept groundwater flows 
with adverse effects for local wells 
and water supplies. 
Assess and plan routes to minimise 
impacts on sensitive coastal 
environments – especially drainage 
features and habitats that affect 
coastal erosion and natural disaster 
remediation. 
 
 
Ensure high levels of co-ordination 
between land-use and road planning to 
anticipate and avoid adverse indirect 
effects of road side development in 
sensitive coastal areas. 
 
 
Identify areas of groundwater 
vulnerability as part of road route 
selection – incorporate mitigation 
measures into the design. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 
H1 
M1 
 
Manipay – 
Kaithady Road 
Road projects have the potential 
to give rise to direct effects on 
conservation areas and wildlife 
corridors. They have an equally 
significant potential to give rise to 
secondary effects – affecting a 
much wider area – by attracting 
and concentrating road-side 
development – including 
settlement and agriculture. 
In some areas road projects can 
also intercept groundwater flows 
with adverse effects for local wells 
and water supplies. 
Assess and plan routes to minimise 
impacts on sensitive environments. 
Ensure high levels of co-ordination 
between land-use and road planning to 
anticipate and avoid adverse indirect 
effects of road side development in 
sensitive areas. 
 
 
 
Identify areas of groundwater 
vulnerability as part of road route 
selection – incorporate mitigation 
measures into the design. 
No 
Vallai – 
Telippal-Araly 
Road 
Road projects have the potential 
to give rise to direct effects on 
conservation areas and wildlife 
corridors. They have an equally 
significant potential to give rise to 
secondary effects – affecting a 
much wider area – by attracting 
and concentrating road-side 
development – including 
Assess and plan routes to minimise 
impacts on sensitive environments. 
Ensure high levels of co-ordination 
between land-use and road planning to 
anticipate and avoid adverse indirct 
effects of road side development in 
sensitive areas. 
 
 
No 
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settlement and agriculture. 
 
In some areas road projects can 
also intercept groundwater flows 
with adverse effects for local wells 
and water supplies. 
 
 
Identify areas of groundwater 
vulnerability as part of road route 
selection – incorporate mitigation 
measures into the design. 
Mineral Extraction 
Construction 
Sand 
Potential to adversely affect local 
groundwater resources 
Potential to adversely affect 
conservation areas 
Assess and plan to avoid activities in 
areas at high risk of contamination of 
groundwater or adverse effects on 
conservation areas. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1  H1  M1 
Dune 
Sand 
Potential to adversely affect local 
groundwater resources and to 
increase susceptibility to natural 
disaster loss and coastal erosion. 
Assess and plan to avoid activities in 
areas at high risk of contamination of 
groundwater. 
Assess and plan to avoid activities in 
areas at high risk from natural disaster 
or coastal erosion and especially 
conformance to requirements of 
Revised Coastal Zone management 
Plan 2004 
Yes 
B1 B2 
  S1 
W1 W2 W3 W4 
L1 
H1 
M1 
Glass 
Sand 
Potential to adversely affect local 
groundwater resources and to 
increase susceptibility to natural 
disaster loss and coastal erosion. 
Assess and plan to avoid activities in 
areas at high risk of contamination of 
groundwater. 
Assess and plan to avoid activities in 
areas at high risk from natural disaster 
or coastal erosion and especially 
conformance to requirements of 
Revised Coastal Zone management 
Plan 2004 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 
H1 
M1 
Mineral 
Sand 
Potential to adversely affect local 
groundwater resources 
Potential to adversely affect 
conservation areas 
Assess and plan to avoid activities in 
areas at high risk of contamination of 
groundwater or adverse effects on 
conservation areas. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 H1  M1 
Wind 
Blown 
Sand 
Potential to adversely affect local 
groundwater resources 
Potential to adversely affect 
conservation areas 
Assess and plan to avoid activities in 
areas at high risk of contamination of 
groundwater or adverse effects on 
conservation areas. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 H1 M1 
Gravel Potential to adversely affect local 
groundwater resources 
Potential to adversely affect 
conservation areas 
Assess and plan to avoid activities in 
areas at high risk of contamination of 
groundwater or adverse effects on 
conservation areas. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4  
L1 H1 M1 
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Ferruginized 
Gravel 
Potential to adversely affect local 
groundwater resources 
Potential to adversely affect 
conservation areas 
Assess and plan to avoid activities in 
areas at high risk of contamination of 
groundwater or adverse effects on 
conservation areas. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 H1 M1 
Gravel with 
underlying Red 
Beds 
Potential to adversely affect local 
groundwater resources 
Potential to adversely affect 
conservation areas 
Assess and plan to avoid activities in 
areas at high risk of contamination of 
groundwater or adverse effects on 
conservation areas. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 H1 M1 
Industrial Clay Potential to adversely affect local 
groundwater resources 
Potential to adversely affect 
conservation areas 
Assess and plan to avoid activities in 
areas at high risk of contamination of 
groundwater or adverse effects on 
conservation areas. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 H1 M1 
Lagoonal 
Deposits 
Potential to adversely affect local 
groundwater resources 
Potential to adversely affect 
conservation areas 
Assess and plan to avoid activities in 
areas at high risk of contamination of 
groundwater or adverse effects on 
conservation areas. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 H1 M1 
Limestone Potential to adversely affect local 
groundwater resources 
Potential to adversely affect 
conservation areas 
Assess and plan to avoid activities in 
areas at high risk of contamination of 
groundwater or adverse effects on 
conservation areas. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4  
L1 H1 M1 
Quartzite Potential to adversely affect local 
groundwater resources 
Potential to adversely affect 
conservation areas 
Assess and plan to avoid activities in 
areas at high risk of contamination of 
groundwater or adverse effects on 
conservation areas. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 H1 M1 
Red Beds Potential to adversely affect local 
groundwater resources 
Potential to adversely affect 
conservation areas 
Assess and plan to avoid activities in 
areas at high risk of contamination of 
groundwater or adverse effects on 
conservation areas. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4  
L1 H1 M1 
Rock Potential to adversely affect local 
groundwater resources 
Potential to adversely affect 
conservation areas 
Assess and plan to avoid activities in 
areas at high risk of contamination of 
groundwater or adverse effects on 
conservation areas. 
Yes 
B1 B2 
S1 
W1 W2 W3 W4 
L1 H1 M1 
Tourism Development 
Agro-
ecotourism 
Potential for excessive scale of 
projects or combinations of 
projects – to adversely affect 
habitats, heritage and landscape 
Assess and plan to avoid large-scale or 
concentrated activities in areas at high 
environmental sensitivity. 
No 
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through proximity to sensitive 
receptors. 
Potential for water supply and 
effluent discharge from larger 
scale tourism developments to 
displace water supply or waste 
treatment capacity required for  
agriculture and settlement. 
Prepare water local budgets  with an 
agreed share for all uses. 
Ensure that settlement and 
development take place within the 
context of comprehensive water 
supply schemes to ensure universal 
access to clean water is available at the 
same time as occupation of new areas 
Eco-tourism Potential for excessive scale of 
projects or combinations of 
projects – to adversely affect 
habitats, heritage and landscape 
through proximity to sensitive 
receptors. 
 
Potential for water supply and 
effluent discharge from larger 
scale tourism developments to 
displace water supply or waste 
treatment capacity required for 
agriculture and settlement. 
Assess and plan to avoid large-scale or 
concentrated activities in areas at high 
environmental sensitivity. 
Prepare water local budgets with an 
agreed share for all uses. 
 
 
Ensure that settlement and 
development take place within the 
context of comprehensive water 
supply schemes to ensure universal 
access to clean water is available at the 
same time as occupation of new areas 
No 
Marine Tourism Potential for excessive scale of 
projects or combinations of 
projects – to adversely affect 
habitats, heritage and landscape 
through proximity to sensitive 
receptors. 
 
Potential for water supply and 
effluent discharge from larger 
scale tourism developments to 
displace water supply or waste 
treatment capacity required for 
agriculture and settlement. 
 
Potential to give rise to 
concentrations of population in 
areas prone to natural disasters. 
 
Assess and plan to avoid large-scale or 
concentrated activities in areas at high 
environmental sensitivity. 
Prepare water local budgets with an 
agreed share for all uses. 
 
 
Ensure that settlement and 
development take place within the 
context of comprehensive water 
supply schemes to ensure universal 
access to clean water is available at the 
same time as occupation of new areas. 
 
Ensure conformance to requirements 
of Revised Coastal Zone management 
Plan 2004 as a prerequisite to  further 
tourism planning in coastal areas 
Assess and plan to avoid detailed local 
plans, policies, developments or sites 
that will increase vulnerability to 
natural disasters. 
Yes 
P2 
B1 B2 
S1 
W1 W2 W3 W4  
L1  
H1  
M1 
Water-based 
recreation 
Potential for excessive scale of 
projects or combinations of 
projects – to adversely affect 
habitats, heritage and landscape 
through proximity to sensitive 
Assess and plan to avoid large-scale or 
concentrated activities in areas at high 
environmental sensitivity. 
 
 
Yes 
P2 
B1 B2 
S1 
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receptors. 
 
Potential for water supply and 
effluent discharge from larger 
scale tourism developments to 
displace water supply or waste 
treatment capacity required for 
agriculture and settlement. 
 
 
Potential to give rise to 
concentrations of population in 
areas prone to natural disasters. 
 
 
 
Prepare water local budgets with an 
agreed share for all uses. 
Ensure that settlement and 
development take place within the 
context of comprehensive water 
supply schemes to ensure universal 
access to clean water is available at the 
same time as occupation of new areas. 
 
Ensure conformance to requirements 
of Revised Coastal Zone management 
Plan 2004 as a prerequisite to  further 
tourism planning in coastal areas 
W1 W2 W3 W4 
L1 
 H1 
 M1 
 
 
Target P1  To achieve the level of “no spatial concentrations” of health problems arising from environmental 
factors as a result of implementing the Plan 
Target P2 To confine Risk Exposure to socially acceptable and consented limits. 
Target B1 To maintain a favourable conservation status for protected habitats and species so as to be 
unaffected by implementation of the Plan 
Target B2 To achieve the level of no loss of significant corridors, stepping stones and contiguous areas of 
habitat, which provide functional connectivity to be lost without remediation as a result of 
implementation of the Plan 
Target S1 To achieve the level of no significant change in areas of agricultural activity 
Target W1  To achieve ‘good status’ in all bodies of surface waters as soon as is practicable and to not permit 
deterioration in the status of any surface water 
Target W2 To be compliant with Groundwater Quality Standards as specified by relevant national standards 
and to not permit deterioration in the status of any ground water 
Target W3 To achieve a continuous annual reduction in number of illnesses recorded related to inadequate 
water supply standards. 
Target W4 All waste water to be isolated from water supply sources  
Target L1 No complaints about impacts on views and scenery 
Target H1 No archaeological site damaged during a 5 year period 
Target M1 No objections to mineral extraction arising during a 5 year period 
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6  Recommendations 
6.1 Introduction
This section sets out the measures required to 
increase the awareness and improve the 
management of potential environmental 
threats that have been identified. Some of the 
recommendations are general and others are 
very specific. Recommendations specific to 
technical agencies are also listed, separately.  
As a cross cutting measure, awareness, 
education and tools for better environmental 
management are promoted. 
 
6.2 General Recommendations 
 
 The “opportunity map” should be 
used during the selection of sites for 
new development projects. Using this 
map will avoid problems caused by 
unsuitable siting of new 
developments and also expedite the 
approval process for such 
developments by avoiding 
environmentally sensitive areas as 
guided by the opportunity map.    
 
 The boundaries of high priority 
conservation areas should be 
demarcated and gazetted as early as 
possible, including the proposed 
wildlife protected areas and 
archaeological sites.  
 
 A minimum reservations or buffer 
zones should be decided and 
maintained to protect lakes, lagoons, 
water bodies, or rivers. Capacity of 
Local Authorities to be built to gazette 
and implement these requirements, 
during approval of constructions. 
  
 Untreated wastewater or sewage 
should not be discharged into any 
inland water body. Wastewater may 
be discharged into flowing water 
bodies as per CEA gazette standards 
for discharge of wastewater into 
inland water bodies.   
 
 Coastal sand dunes should be 
preserved as they perform a very 
important function by supporting the 
recharge of the ground water table 
and act as a barrier against coastal 
disasters including tsunami.  
 
 Erosion prone areas to be taken into 
consideration along with climate 
change induced sea level changes in 
development and infrastructure work 
with adequate precautionary/ 
mitigation measures. This may require 
further modelling and guideline 
development by key agencies.  
 
 Salt water intrusion into inland 
surface waters including rivers to be 
studied, on a continuing basis while 
monitoring ground water levels to 
keep track of the climate influences 
and excessive drawdown of ground 
water for industry including 
agriculture.   
 
 Water quality to be monitored in 
water bodies to keep track of 
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pollution by discharges and 
contaminations due to fertilizer and 
chemicals. This also include ground 
water quality deterioration due to 
saline water intrusion.   
 
 Resource maps identified by the 
GSMB should be further refined to 
identify minerals which could be 
extracted with minimum damage to 
the environment. These areas could 
be exploited for further extraction 
with appropriate permitting.   
 
 Implementation of NCP Canal   project 
to be included in the SEA as it was not 
considered in this report.  
 
 Ecosystem based environment 
management to be taken into account 
to minimize water losses in all 
irrigation projects including the NCP 
canal project. 
 
 Several sanitary landfill sites should 
be identified in suitable locations near 
urban centres in order to dispose of 
the non-compostable portion of 
municipal solid waste.  
 
 A comprehensive Bio Diversity 
Assessment should be carried out for 
the entire Northern   Province in 
order to identify valuable and unique 
ecosystems and appropriate action 
taken to conserve such areas 
urgently.  
 
 Elephant Corridors within the 
Northern Province should be strictly 
maintained as no development zones 
in order to minimize the human – 
elephant conflict.  
 
 The private timber farms/forest 
plantations with suitable timber 
species or homesteads should be 
promoted. High potential for social 
forestry to be explored including road 
side planting. Natural forest patches 
having the same vegetation 
characteristics and high biodiversity 
should be incorporated to adjoining 
forest reserves.  
 
 The scrub and thorn forest found in 
Mannar and Thalei Mannar are 
specific to these areas and are 
referred to as Arid Zone forests. These 
unique forest areas should be 
preserved and conserved.  
 
 A coordinated mechanism to be 
introduced to minimize 
encroachments and illegal extractions 
of natural resources.   
 
 Environmental sensitive areas in 
islands in Northern Province namely, 
Delft, Nainathive, Seguwanthieve, 
Eluwanthieve etc. should be identified 
mapped and conserved. 
 
 The oil exploration techniques being 
used should be carefully evaluated 
and action taken to mitigate any 
adverse impacts on the environment. 
 
 Extensive awareness and capacity 
building on ecosystems, ecosystem 
services and their management is 
recommended for all agencies, non-
governmental agencies, communities 
and school children to facilitate 
precautionary aspects of 
environmental management.  
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6.3 Agency Recommendations  
Water Resources Board 
The ISEA for Northern Province realized that 
the water resources available should be 
exploited scientifically to assure sustained 
water supply in the long run.  
Jaffna District: There is no surface water 
available and therefore, people have to 
depend on groundwater.  However, water 
quality problems were reported in Jaffna 
district when compared to the other 4 
districts and hence a detailed water quality 
study in Jaffna district is a necessity.  
 
Killinochchi and Mullaitivu Districts: Ground 
water availability studies in these 2 districts 
have not been done extensively. Therefore, it 
is necessary to carry out more comprehensive 
studies to evaluate the groundwater potential 
in these regions.  
 
Mannar District: Water availability is 
considerably high and the development of 
groundwater should be done more carefully. 
Salinity is the major issue in this area. 
 
Vavuniya District: The available surface and 
groundwater resources are limited. However 
it is possible to locate favourable high yielding 
sites through proper groundwater surveys.  
National Water Supply and Drainage Board 
 Protect the groundwater sources are 
at Murunkan, Thoddakaddu and 
Thoddavelli in Mannar district for 
sustenance in water supply. 
 Future augmentation requires a 
reservoir at Puttukulam area 
 Protect the sand dunes of Vallipuram 
against sand mining as they are the 
source for water supply schemes 
proposed for Point Pedro and 
Maruthankerny in the Jaffna district 
 Protect the Ganeshapuram and 
Mullankavil water sources as they 
support the proposed water supply 
schemes Viddatalativu, Thevanpiddy 
and Adampan in Mannar district.   
 
Geological Survey and Mines Bureau 
Mitigatory measures are important for mining 
activities to protect the environment from 
adverse impacts and to avoid social related 
issues. Some important guidelines given in the 
consequent paragraphs are useful for the 
people who involve in mining activities in the 
area. The measures shall be taken to mitigate 
any potential impacts in the mining activities 
of river sand, gravel and aggregates. 
 
Jaffna District: Vast occurrences of 
ferruginized gravel materials exist in non- 
accessible areas in the District. Ferruginized 
gravel beds located within the non-accessible 
areas were taken from the available data of 
GSMB. However, mineable quantities of these 
gravel formations within these non-accessible 
areas were not assessed during the study due 
to lack of relevant information, and hence 
further studies recommended. 
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Killinochchi District: A large number of 
mineral / rock occurrences were identified 
within the District. Of these locations, most 
are new sites while the others are existing and 
abandoned mining sites. It is evident that 
most of the abandoned mining sites in the 
District were implemented without having a 
valid mining license from the GSMB. Hence, 
considerable environmental impacts were 
occurred to the environment. 
Proposed recommendations to minimize 
expected environmental impacts due to 
mining activities and proposed mitigatory 
measures for rehabilitation of mining sites 
after extraction of minerals / rocks are 
discussed below. 
 
Industrial Clay (Mining from Flood Planes) 
 When mining clay formations in flood 
plains of stream systems, it is not 
recommended to mine up to the 
stream banks in order to avoid stream 
bank collapsing / erosion. In the areas 
with collapsible / erodible stream 
banks, it is recommended to grow 
bamboo plants and to pave rocks to 
cover exposed sections. 
 After completing clay mining activities 
in flood plains of stream systems, it is 
necessary to strengthen the mined 
out sections of flood plains to control 
erosional effects by grass turfing / 
rock paving on the top surface. If the 
exposed mined out sections are 
susceptible for collapsing, paving 
rocks / erection of gabion walls will 
have to be constructed in order to 
stabilize the mined out sections. 
 Steps will have to be taken to avoid 
illegal mining activities. 
 All mining activities will have to be 
conducted only after obtaining a valid 
mining license from the GSMB. 
 It is recommended to follow 
guidelines and recommendations 
imposed in mining license. 
 All mining and activities and 
subsequent rehabilitation work will 
have to be monitored by a District 
level monitoring committee, 
appointed by the District Secretary.  
 
Gravel:  
Although some locations for gravel pits were 
identified in Killinochchi district, the ground 
surfaces are almost flat and the elevation of 
the areas is also very low. Therefore, the 
excavation of gravel would create a pit at the 
mining location. This particular pit will be 
latter become water logged area especially in 
the rainy season and hence result in many 
issues in social and environmental concerns. 
To avoid such adverse effects, the mining 
parties can be advised to implement the 
following guidelines. 
 When conducting mining activities, at 
least following suggested reservations 
for adjoining lands should be kept  (If 
a adjoining land is a village road, then 
at least 10 m reservation has to be 
placed, while 15 – 25 m reservation is 
to be kept, if the adjoining land is a 
stream. If the concerned land is 
directly connected to another land, 
then a minimum of 5 m reservation is 
required. In addition, if the proposed 
land is bordered by foot path, then 5 
m reservation is to be placed.  
 To avoid possible pit wall collapsing, 
benches should be erected at every 2 
depth in the pit and pit wall should be 
cut in 1:4 ratio.  
 When gravel formation is extended 
for several metres depth, it is 
recommended to support the pit 
boundary walls by fixing timber planks 
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to avoid possible collapsing of loosed 
sand formations. 
 Mining activities are recommended in 
blocks, having an area of 50 m x 50 m, 
at a time. If the proposed mining area 
is larger than 50 m x 50 m land area, 
then the initial mining activities 
should be limited to land area with 50 
m x 50 m in extent. Only after 
backfilling the initial mined area, 
mining activities in rest of the area is 
allowed. If the proposed mining area 
is less than 50 m x 50 m, then the 
mining activities could be commenced 
in the entire area at once.  
 Backfill the mined lands at least up to 
2 m depth level from the original 
ground level and the backfilled level 
should be above the ground water 
table in each of the mined lands 
 It is the responsibility of respective 
miner to find the balance required soil 
materials for backfilling purpose from 
a suitable land under the approval of 
relevant Pradeshiya sabha. 
 After backfilling, local plant varieties 
will have to be grown on top of 
backfilled areas to avoid possible 
water logging during rainy season. 
 All mining activities will have to be 
conducted only after obtaining a valid 
mining license from the GSMB. 
 Follow guidelines and 
recommendations imposed in mining 
license. 
 All mining activities and subsequent 
rehabilitation work will have to be 
monitored by a District level 
monitoring committee, appointed by 
the District Secretary.  
Miocene Limestone 
 Mining activities will have to be 
limited only above the ground water 
table in order to avoid pollution of 
ground water table. 
 Mining activities are recommended in 
blocks, having an area of 50 m x 50 m, 
at a time. If the proposed mining area 
is larger than 50 m x 50 m land area, 
then the initial mining activities 
should be limited to land area with 50 
m x 50 m in extent. Only after 
backfilling the initial mined area, 
mining activities in rest of the area is 
allowed. If the proposed mining area 
is less than 50 m x 50 m, then the 
mining activities could be commenced 
in the entire area at once.  
 After completing mining activities, it is 
necessary to rehabilitate the mined 
site by filling with soil materials. 
 It is the responsibility of respective 
miner to find the balance required soil 
materials for backfilling purpose from 
a suitable land under the approval of 
relevant Pradeshiya Sabha. 
 After backfilling, the mined areas 
could be converted to agricultural 
lands. 
 All mining activities will have to be 
conducted only after obtaining a valid 
mining license from the GSMB. 
 Follow guidelines and 
recommendations imposed in mining 
license. 
 All mining activities and subsequent 
rehabilitation work will have to be 
monitored by a District level 
monitoring committee, appointed by 
the District Secretary.  
 
Glass Sand (mining in surface occurrences) 
 To avoid possible pit wall collapsing, 
benches should be erected at every 2 
depth in the pit and pit wall should be 
cut in 1:4 ratio.  
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 When glass sand formation is 
extended for several meters depth, it 
is recommended to support the pit 
boundary walls by fixing timber planks 
to avoid possible collapsing of loosed 
sand formations. 
 Mining activities are recommended in 
blocks, having an area of 50 m x 50 m, 
at a time. If the proposed mining area 
is larger than 50 m x 50 m land area, 
then the initial mining activities 
should be limited to land area with 50 
m x 50 m in extent. Only after 
backfilling the initial mined area, 
mining activities in rest of the area is 
allowed. If the proposed mining area 
is less than 50 m x 50 m, then the 
mining activities could be commenced 
in the entire area at once.  
 Fill the mined areas with filling 
materials like red bed formations to 
avoid water stagnation within the 
mined areas. 
 Backfill the mined lands at least up to 
2 m depth level from the original 
ground level and the backfilled level 
should be above the ground water 
table in each of the mined lands 
 It is the responsibility of respective 
miner to find the balance required soil 
materials for backfilling purpose from 
a suitable land under the approval of 
relevant Pradeshiya Sabha. 
 After backfilling, local plant varieties 
will have to be grown on top of 
backfilled areas to avoid possible 
water logging during rainy season. 
 All mining activities will have to be 
conducted only after obtaining a valid 
mining license from the GSMB. 
 Follow guidelines and 
recommendations imposed in mining 
license. 
 All mining and activities and 
subsequent rehabilitation work will 
have to be monitored by a District 
level monitoring committee, 
appointed by the District Secretary.  
 
Glass sand (mining in formations in Dune 
Systems: 
 Mining of glass sand from dune 
systems should be carried out only 
after conducting an environmental 
study (EIA or IEE) with the 
participation of relevant government 
institutions. 
 If mining is allowed, necessary 
precautionary measures should be 
taken to minimize the damages to the 
environment.  
 When glass sand is mined from dune 
system, it is necessary to keep about 1 
– 2 m high section without mining. So 
that with time the dunes would be 
rebuilding gradually in similar shape, 
once the mining is completed.  
 Mining could only be done by using 
manpower. Heavy machineries such 
as backhoes or loaders should not be 
used for mining activities. Considering 
the location of selected area for 
mining, it is not required to use 
separate location for stockpiling 
mined sand. The mined sand could 
straightaway be loaded into lorries 
from the mining point itself. 
 When glass sand formation is mined 
for several meters depth, it is 
recommended to support the pit 
boundary walls by fixing timber planks 
to avoid possible collapsing of loosed 
sand formations. 
 Mining activities are recommended in 
blocks, having an area of 50 m x 50 m, 
at a time. If the proposed mining area 
is larger than 50 m x 50 m land area, 
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then the initial mining activities 
should be limited to land area with 50 
m x 50 m in extent. Only after 
backfilling the initial mined area, 
mining activities in rest of the area is 
allowed. If the proposed mining area 
is less than 50 m x 50 m, then the 
mining activities could be commenced 
in the entire area at once.  
 After sand mining activities are 
completed in the selected dune 
section, the mined section should be 
arranged similar to its original shape 
and tree planting programme should 
be commenced with suitable trees 
such as casurina, pine, in and around 
the sand mined areas 
 All mining activities will have to be 
conducted only after obtaining a valid 
mining license from the GSMB. 
 Follow guidelines and 
recommendations imposed in mining 
license. 
 All mining and activities and 
subsequent rehabilitation work will 
have to be monitored by a District 
level monitoring committee, 
appointed by the District Secretary.  
 
Shell Beds: 
 When mining shell beds for use as a 
filling material, it is recommended to 
mine these formations, occurred only 
on above the general ground surface. 
This will avoid creation of 
unnecessary water logged pits in the 
area. 
 When conducting mining activities, at 
least following suggested reservations 
for adjoining lands should be kept  (If 
a adjoining land is a village road, then 
at least 10 m reservation has to be 
placed, while 15 – 25 m reservation is 
to be kept, if the adjoining land is a 
stream. If the concerned land is 
directly connected to another land, 
then at least 5 m reservation is 
required. In addition, if the proposed 
land is bordered by foot path, then 5 
m reservation is to be placed.  
 After completing mining activities, it is 
recommended to level the mined out 
area and grow local plants on the top 
of levelled area to avoid soil erosion.  
 Erect earth type side drains adjacent 
to mined out areas to drain rain water 
properly without observing soil 
erosion within mined out areas. 
 Steps will have to be taken to avoid 
illegal mining activities. 
 All mining activities will have to be 
conducted only after obtaining a valid 
mining license from the GSMB. 
 Follow guidelines and 
recommendations imposed in mining 
license. 
 All mining and activities and 
subsequent rehabilitation work will 
have to be monitored by a District 
level monitoring committee, 
appointed by the District Secretary.  
 
Building Materials 
(a) Construction Sand (River Sand) 
 Only manual mining methods using 
shovels and mamoties with the help 
of man power are recommended 
during sand mining activities within 
stream beds and machineries like 
backhoes, front end loaders are not 
allowed in order to minimize the 
impacts to the environment.  
 Mining of sand from the stream beds 
should be carried out systematically 
and necessary precautionary 
measures will have to be taken to 
minimize damages to the 
environment.  
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 Sand mining activities could be 
recommended in shallow stream 
sections where stable stream banks 
exist. 
 During mining, actions will have to be 
taken to preserve stream banks. 
 After mining, trees like bamboo will 
have to be grown in possible erodible 
sections of stream banks in order to 
stabilize them. In addition, either 
grass turfing, rock paving or erection 
of gabion walls will have to be 
conducted to stabilize any severely 
damaged stream banks.  
 Steps will have to be taken to avoid 
illegal mining activities. 
 Tractors or any other vehicles should 
not be allowed to enter into the 
stream bed. 
 Mined sand should be temporally 
stockpiled in the stream flood plain, at 
least 20 m away from the stream 
banks. 
 Stream bank vegetation should not be 
damaged or disturbed during sand 
mining activities. 
 Only tractors should be allowed to 
travel along the available temporary 
access roads leading to stream bank 
to transport mined sands from the 
stream bed to the stockpiling area. 
Land for stockpiling of sand should be 
reserved in close proximity to the 
permanent motorable road and from 
there it is possible to load into the 
heavy vehicles.   
 If temporary tractor trails along the 
flood plains are damaged during 
continuous transport of sands from 
the dumping area to the stockpiling 
area it is the responsibility of license 
holders to repair the tractor trails. 
 When transport mined sand using half 
body Lorries or open tippers, it has to 
be properly covered by a tarpaulin to 
control dust generation in 
surrounding area. 
 All mining activities will have to be 
conducted only after obtaining a valid 
mining license from the GSMB. 
 Follow guidelines and 
recommendations imposed in mining 
license. 
 All mining activities and subsequent 
rehabilitation work will have to be 
monitored by a District level 
monitoring committee, appointed by 
the District Secretary.  
 
(b) Construction Sand (Windblown Sand) 
 When conducting mining activities, at 
least following suggested reservations 
for adjoining lands should be kept  (If 
a adjoining land is a village road, then 
at least 10 m reservation has to be 
placed, while 15 – 25 m reservation is 
to be kept, if the adjoining land is a 
stream. If the concerned land is 
directly connected to another land, 
then at least 5 m reservation is 
required. In addition, if the proposed 
land is bordered by foot path, then 5 
m reservation is to be placed.  
 To avoid possible pit wall collapsing, 
benches should be erected at every 2 
depth in the pit and pit wall should be 
cut in 1:4 ratio.  
 When sand formation is extended for 
several metres depth, it is 
recommended to support the pit 
boundary walls by fixing timber planks 
to avoid possible collapsing of loosed 
sand formations. 
 Mining activities are recommended in 
blocks, having an area of 50 m x 50 m, 
at a time. If the proposed mining area 
is larger than 50 m x 50 m land area, 
then the initial mining activities 
should be limited to land area with 50 
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m x 50 m in extent. Only after 
backfilling the initial mined area, 
mining activities in rest of the area is 
allowed. If the proposed mining area 
is less than 50 m x 50 m, then the 
mining activities could be commenced 
in the entire area at once.  
 Windblown sand formations are 
occurred only up to general ground 
surface. Hence, if sand mining 
activities are conducted within these 
windblown sand formations, pit like 
structures will be formed. Hence, it is 
recommended to fill the mined areas 
with filling materials like red bed 
formations to avoid water stagnation 
within the mined areas. 
 Backfill the mined lands at least up to 
2 m depth level from the original 
ground level and the backfilled level 
should be above the ground water 
table in each of the mined lands 
 It is the responsibility of respective 
sand miner to find the balance 
required soil materials for backfilling 
purpose from a suitable land under 
the approval of relevant Pradeshiya 
Sabha. 
 After backfilling, local plant varieties 
will have to be grown on top of 
backfilled areas to avoid possible 
water logging during rainy season. 
 All mining activities will have to be 
conducted only after obtaining a valid 
mining license from the GSMB. 
 Follow guidelines and 
recommendations imposed in mining 
license. 
 All mining and activities and 
subsequent rehabilitation work will 
have to be monitored by a District 
level monitoring committee, 
appointed by the District Secretary.  
 
 
(c) Construction Sand (Dune Sand) 
 Mining of sand from dune systems 
should be carried out only after 
conducting an environmental study 
(EIA or IEE) with the participation of 
relevant government institutions. 
 If mining is allowed, necessary 
precautionary measures should be 
taken to minimize the damages to the 
environment.  
 In the dune system, it is 
recommended to keep at least one 
parallel dune system along the length 
of the dune system without mining. 
This will help to protect adjacent land 
areas from natural disasters like 
Tsunami. 
 When sand is mined from dune 
system, it is necessary to keep about 1 
– 2 m high section without mining. So 
that with time the dunes would be 
rebuilding gradually in similar shape, 
once the mining is completed.  
 Mining could only be done by using 
manpower. Heavy machineries such 
as backhoes or loaders should not be 
used for mining activities. Considering 
the location of selected area for 
mining, it is not required to use 
separate location for stockpiling 
mined sand. The mined sand could 
straightaway be loaded into Lorries 
from the mining point itself. 
 When sand formation is extended for 
several metres height, it is 
recommended to support the pit 
boundary walls by fixing timber planks 
to avoid possible collapsing of loosed 
sand formations. 
 Mining activities are recommended in 
blocks, having an area of 50 m x 50 m, 
at a time. If the proposed mining area 
is larger than 50 m x 50 m land area, 
then the initial mining activities 
should be limited to land area with 50 
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m x 50 m in extent. Only after 
backfilling the initial mined area, 
mining activities in rest of the area is 
allowed. If the proposed mining area 
is less than 50 m x 50 m, then the 
mining activities could be commenced 
in the entire area at once.  
 After sand mining activities are 
completed in the selected dune 
section, the mined section should be 
arranged similar to its original shape 
and tree planting programme should 
be commenced with suitable trees 
such as casurina, pine, in and around 
the sand mined areas. 
 All mining activities will have to be 
conducted only after obtaining a valid 
mining license from the GSMB. 
 Follow guidelines and 
recommendations imposed in mining 
license. 
 All mining and activities and 
subsequent rehabilitation work will 
have to be monitored by a District 
level monitoring committee, 
appointed by the District Secretary.  
 
Mullaitivu District: 
 
Mineral Sands:  
 Use mobile mineral sand separators 
to separate mined out mineral sands.  
 Only manual mining methods using 
shovels and mamoties with the help 
of man power are recommended 
during sand mining activities within 
tidal zone, beach zone, berm zone 
and windblown sand formations and 
machineries like backhoes, front end 
loaders are not allowed in order to 
minimize the impacts to the 
environment.  
 Mobile sand separation process is to 
be performed in the mining area 
(coastal area) itself. So that the 
normal sand could directly be 
dumped back to the mined area, after 
separating mineral sands. It is 
necessary to spread out dumped 
normal sand within the mined area to 
distribute them evenly.  
 To compensate the mined out mineral 
sands, additional sands will have to be 
used to backfill the mined areas 
within beach zone, berm zone and 
windblown sand formations up to 
present levels. 
 In Tidal zone mining activities are 
recommended only up to 0.3 m depth 
with manual scraping. It will 
automatically be backed to normal 
with the replenishment of mineral 
sands. 
 After backfilling sand mined areas, it 
is necessary to grow trees like 
casurina, pine, coconut within beach 
zone, berm zone and windblown sand 
formations to avoid erosion and 
strengthen the backfilled sections. 
 All mining activities will have to be 
conducted only after obtaining a valid 
mining license from the GSMB 
 Follow guidelines and 
recommendations imposed in mining 
license. 
 All mining activities and subsequent 
rehabilitation work will have to be 
monitored by a District level 
monitoring committee, appointed by 
the District Secretary.  
 
Industrial Clay:  
 The recommendations outlined under 
the Kilinochchi District apply for 
Mullaitivu District, too. 
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Gravel Beds: 
 The recommendations outlined under 
the Kilinochchi District apply for 
Mullaitivu District, too. 
 
Red Earth Formations:  
 When mining red earth formations to 
use as a filling material, it is 
recommended to mine these 
formations, occurred only on above 
the general ground surface. This will 
avoid creation of unnecessary water 
logged pits in the area. 
 When conducting mining activities, at 
least following suggested reservations 
for adjoining lands should be kept  (If 
an adjoining land is a village road, 
then at least 10 m reservation has to 
be placed, while 15 – 25 m 
reservation is to be kept, if the 
adjoining land is a stream. If the 
concerned land is directly connected 
to another land, then at least 5 m 
reservation is required. In addition, if 
the proposed land is bordered by foot 
path, then 5 m reservation is to be 
placed.  
 After completing mining activities, it is 
recommended to level the mined out 
area and grow local plants on the top 
of levelled area to avoid soil erosion.  
 Erect earth type side drains adjacent 
to mined out areas to drain rain water 
properly without observing soil 
erosion within mined out areas. 
 Steps will have to be taken to avoid 
illegal mining activities. 
 In some sections of southern and SW 
of Nayaru, unsystematically mined, 
currently abandoned red earth 
formations could be identified. These 
mining operations seem to have 
conducted illegally. As a result of 
these unsystematic mining activities, 
some pit like structures were created. 
It is recommended to fill these pits 
and level the mined out areas and 
grow local plant varieties on top of 
levelled areas to avoid possible water 
logging during rainy season. 
 All mining activities will have to be 
conducted only after obtaining a valid 
mining license from the GSMB. 
 Follow guidelines and 
recommendations imposed in mining 
license. 
 All mining and activities and 
subsequent rehabilitation work will 
have to be monitored by a District 
level monitoring committee, 
appointed by the District Secretary.  
 
Building Materials:  
(a) Construction Sand (River Sand) 
 The recommendations outlined under 
the Kilinochchi District apply for 
Mullaitivu District, too. 
(a) Construction Sand (Windblown Sand) 
 The recommendations outlined under 
the Kilinochchi District apply for 
Mullaitivu District, too. 
Quarry Sites: 
(a) Impacts of Blasting / Blasting Hazards 
The expected impacts / blasting hazards 
during quarrying operations are fly rock 
effect, foundation failures and development 
of cracks in walls of houses / buildings due to 
ground vibration, damages to window glasses 
due to air blast over pressure, and noise 
Pollution. 
To minimize the impact of the blasting the 
following safety measures are recommended. 
 
 Drill hole depth will be decided to 
have minimum impact. 
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 Per drill hole explosive weight will be 
minimized to reduce the impact. 
 Timing sequence (delays with delay 
numbers from 1 – 15 sequences) will 
be   planned and adopted to reduce 
the vibration and to create space for 
blasting. 
 Geo-textiles, nets and sand bags will 
be used to minimize the impact due 
to fly rock effect. 
 Random vibration monitoring will be 
carried out by an independent third 
party acceptable to project approving 
agency during the construction phase 
of the project at selected time 
intervals. 
 Initial surveys will be carried out in 
surrounding houses about visible 
cracks (photos, videos to be taken 
before the blasting activities are 
commenced and same houses will be 
re-surveyed after all blasting works in 
the project area are completed. Once 
this data is available, cracks if there 
are any cracks, in houses that were 
created due to blasting activities of 
the project will be identified and a 
suitable compensation arrangement 
will be established through respective 
Divisional Secretary 
 When mining activities of surface 
level rock exposures / rock boulders 
are conducted, below surface mining 
are recommended based on the 
conditions imposed. However, after 
completing mining activities, mined 
areas will have to be backfilled in 
order to avoid creation of water 
stagnated pits. 
 Backfill the mined area at least up to 2 
m depth level from the general 
ground level and the backfilled level 
should be above the ground water 
table in each of the mined lands 
 It is the responsibility of respective 
sand miner to find the balance 
required soil materials for backfilling 
purpose from a suitable land under 
the approval of relevant Pradeshiya 
Sabha. 
 After backfilling, local plant varieties 
will have to be grown on top of 
backfilled areas to avoid possible 
water logging during rainy season. 
 All mining activities will have to be 
conducted only after obtaining a valid 
mining license from the GSMB. 
 Follow guidelines and 
recommendations imposed in mining 
license. 
 All mining activities and subsequent 
rehabilitation work will have to be 
monitored by a District level 
monitoring committee, appointed by 
the District Secretary.  
 
Mannar District 
 
Mineral Sand (Mining formations in Tidal and 
Beach Zones) 
 Use mobile mineral sand separators 
to separate mined out mineral sands.  
 Only manual mining methods using 
shovels and mamoties with the help 
of man power are recommended 
during sand mining activities within 
tidal zone, beach zone, berm zone 
and windblown sand formations and 
machineries like backhoes, front end 
loaders are not allowed in order to 
minimize the impacts to the 
environment.  
 Mobile sand separation process is to 
be performed in the mining area 
(coastal area) itself. So that the 
normal sand could directly be 
dumped back to the mined area, after 
separating mineral sands. It is 
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necessary to spread out dumped 
normal sand within the mined area to 
distribute them evenly.  
 To compensate the mined out mineral 
sands, additional sands will have to be 
used to backfill the mined areas 
within beach zone, berm zone and 
windblown sand formations up to 
present levels. 
 In Tidal zone mining activities are 
recommended only upto 0.3m depth 
with manual scraping. It will 
automatically be backed to normal 
with the replenishment of mineral 
sands. 
 After backfilling sand mined areas, it 
is necessary to grow trees like 
casurina, pine, coconut within beach 
zone, berm zone and windblown sand 
formations to avoid erosion and 
strengthen the backfilled sections. 
 All mining activities will have to be 
conducted only after obtaining a valid 
mining license from the GSMB 
 Follow guidelines and 
recommendations imposed in mining 
license. 
 All mining activities and subsequent 
rehabilitation work will have to be 
monitored by a District level 
monitoring committee, appointed by 
the District Secretary.  
 
Mineral Sand (Mining Formations in Dune 
Systems) 
 Mining of mineral sand from dune 
systems should be carried out only 
after conducting an environmental 
study (EIA or IEE) with the 
participation of relevant government 
institutions. 
 If mining is allowed, necessary 
precautionary measures should be 
taken to minimize the damages to the 
environment.  
 When mineral sand is mined from 
dune system, it is necessary to keep 
about 1 – 2 m high section without 
mining. So that with time the dunes 
would be rebuilding gradually in 
similar shape, once the mining is 
completed.  
 Mining could only be done by using 
manpower. Heavy machineries such 
as backhoes or loaders should not be 
used for mining activities. Considering 
the location of selected area for 
mining, it is not required to use 
separate location for stockpiling 
mined sand. The mined sand could 
straightaway be loaded into Lorries 
from the mining point itself. 
 When mineral sand formation is 
mined for several metres depth, it is 
recommended to support the pit 
boundary walls by fixing timber planks 
to avoid possible collapsing of loosed 
sand formations. 
 Mining activities are recommended in 
blocks, having an area of 50 m x 50 m, 
at a time. If the proposed mining area 
is larger than 50 m x 50 m land area, 
then the initial mining activities 
should be limited to land area with 50 
m x 50 m in extent. Only after 
backfilling the initial mined area, 
mining activities in rest of the area is 
allowed. If the proposed mining area 
is less than 50 m x 50 m, then the 
mining activities could be commenced 
in the entire area at once.  
 After sand mining activities are 
completed in the selected dune 
section, the mined section should be 
arranged similar to its original shape 
and tree planting programme should 
be commenced with suitable trees 
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such as casurina, pine, in and around 
the sand mined areas 
 All mining activities will have to be 
conducted only after obtaining a valid 
mining license from the GSMB. 
 Follow guidelines and 
recommendations imposed in mining 
license. 
 All mining activities and subsequent 
rehabilitation work will have to be 
monitored by a District level 
monitoring committee, appointed by 
the District Secretary.  
 
Industrial Clay: 
 The recommendations outlined under 
the Kilinochchi District apply for 
Mannar District, too. 
 
Miocene Limestone: 
 The recommendations outlined under 
the Kilinochchi District apply for 
Mannar District, too. 
 
Gravel Beds: 
 The recommendations outlined under 
the Kilinochchi District apply for 
Mannar District, too. 
 
Red Earth Formations: 
 The recommendations outlined under 
the Mullaitivu District apply for 
Mannar District, too. 
 
Building Materials 
(a) Construction Sand (River Sand) 
 The recommendations outlined under 
the Kilinochchi District apply for 
Mannar District, too. 
(b) Construction Sand (Dune Sand) 
 The recommendations outlined under 
the Kilinochchi District apply for 
Mannar District, too. 
(c) Construction Sand (Wind Blown Sand) 
 The recommendations outlined under 
the Kilinochchi District apply for 
Mannar District, too. 
 
Quarry Sites: 
 The recommendations outlined under 
the Mullaitivu District apply for 
Mannar District, too. 
Vavuniya District 
 
Industrial Clay (Mining from Tank Beds): 
 When mining clay formations in tank 
beds, it is not recommended to mine 
up to sandy clay / sand formations, 
passing plastic clay bed. It is necessary 
to keep at least 0.5 m thick plastic clay 
bed at the bottom level of the tank 
system in order to maintain water 
retaining power of tank beds. If clay 
beds are mined up to sandy clay / 
sand formations in tank beds, water 
seepages would be expected from the 
bottom of tank bed through sandy 
formations. 
 After completing clay mining activities 
in tank beds, it is necessary to level 
the mined out area of respective tank 
bed in order to avoid unsafe sections 
for water users in these tanks 
particularly, when the water is filled. 
 Steps will have to be taken to avoid 
illegal mining activities. 
 All mining activities will have to be 
conducted only after obtaining a valid 
mining license from the GSMB. 
 It is recommended to follow 
guidelines and recommendations 
imposed in mining license. 
 All mining activities and subsequent 
rehabilitation work will have to be 
monitored by a District level 
monitoring committee, appointed by 
the District Secretary.  
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Building Materials  
(a) Construction Sand (River Sand) 
 The recommendations outlined under 
the Kilinochchi District apply for 
Vavuniya District, too. 
 
(b) Quartzite Bands suitable for 
Production of Manufactured Sand 
 Mining activities are recommended in 
blocks, having an area of 50 m x 50 m, 
at a time. If the proposed mining area 
is larger than 50 m x 50 m land area, 
then the initial mining activities 
should be limited to land area with 50 
m x 50 m in extent. Only after 
rehabilitating the initial mined area, 
mining activities in next block is 
allowed. If the proposed mining area 
is less than 50 m x 50 m, then the 
mining activities could be commenced 
in the entire area at once.  
 After completing mining activities, it is 
necessary to arrange the ridge 
structure to its original shape by 
spreading out unused clay rich 
materials in weathered overburden 
cover within the mined area to 
distribute them evenly.  
 Grow trees in mined out areas where 
adequate soil cover is present. 
 All mining activities will have to be 
conducted only after obtaining a valid 
mining license from the GSMB 
 Follow guidelines and 
recommendations imposed in mining 
license. 
 All mining activities and subsequent 
rehabilitation work will have to be 
monitored by a District level 
monitoring committee, appointed by 
the District Secretary.  
 
Gravel Beds: 
 The recommendations outlined under 
the Kilinochchi District apply for 
Vavuniya District, too. 
 
Quarry sites: 
 The recommendations outlined under 
the Mullaitivu District apply for 
Vavuniya District, too. 
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Forest Department 
 Identify the nature of development 
activities that are suitable for 
identified human intervention areas 
such as tourism, townships, factories 
and housing schemes, etc. 
 Identify and quantify the possible 
threats such as sea erosion, flooding 
for identified areas set aside for 
future developments. 
 Develop monitoring plan for the 
harvesting of natural resources by 
individual companies (e.g. sea 
cucumber) 
 Establish forest plantations with 
suitable timber species as the extent 
of forest plantations available in the 
NP is around 2600 ha (1.2%) and the 
private timber farms/ forest 
plantations or homesteads in the NP 
which provides timber and other 
purposes are minimal. 
 Implement activities such as 
establishing timber farms, homestead 
development, forest restoration in 
catchment areas, agroforestry, 
roadside planting, urban forestry and 
amenity planting in selected sites with 
the active participation of local 
communities as there is a greater 
potential for social forestry programs 
with the resettlement schemes and 
development programs launched in 
NP. 
 Categorize the Dry Monsoon Forest 
found in Ullukkulama, 
Puvarasankulam and Prayanalakulam 
in Mannar district as ‘high priority 
conservation areas’ due to their rich 
biodiversity and uniqueness to the 
area. 
 Map the teak plantations found along 
the Oddusudan - Mullaitivu road and 
record in the management plans. 
 Incorporate the natural forest patches 
having same vegetation 
characteristics and high biodiversity 
to the adjoining forest reserves. 
 Separate the non-forest areas such as 
Palmyra, coconut plantations, paddy 
fields and homesteads that have been 
mapped as natural forest.  
 Categorize the cashew, mango and 
commercial crops grown areas as 
non-forest areas.  
 Carry out a detail field survey to 
resettle illegal encroachers who are 
occupying the forest reserves 
 Resettle the encroachers that have 
already settled in dense natural 
forests in either sides of Paranthan to 
Mankulam and Mankulam to 
Mulathive roads, in suitable areas.  
 Eject and resettle the encroachers 
that already have settled in dense dry 
monsoon forests, in suitable areas. 
 Categorize all the mangrove 
vegetation and coastal vegetation 
found along coastal belt as high 
priority areas and declare as 
Conservation Forest. 
 Preserve and conserve the Scrubs and 
Thorn forests found in Mannar and 
Talaimannar areas, as they are 
specific to these regions and referred 
to as Arid Zone forests. 
 Demarcate the boundaries of high 
priority areas with natural boundaries 
and gazette at earliest as an interim 
measure. 
 Consider the high priority wildlife 
areas and forest areas as a single 
conservation network.  
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 Identify, map and conserve the 
Important and highly environmentally 
areas in islands in NP namely, Delft, 
Nainathive, Seguvanthieve, 
Eluwathieve, etc. 
 
Coast Conservation and Coastal Resource Management Department 
 Identify the mineral deposits, sand 
deposits located in the coastal zone 
for future development purposes. 
 Identify the areas where sea erosion 
and accretion has taken place and 
future development plans should 
incorporate this possibility. 
 Identify and map the erosion prone 
areas within the coastal zone. 
 Identify the sensitive areas within the 
coastal zone. 
 
Ministry of Fisheries and Aquatic Resources Development 
 Supply fishing implements (crafts, 
gear & engine) to marine and inland 
fisheries. 
 Assist in repairing the damaged 
fishing boats and engines. 
 Re-activate the Ma-del Padu (beach 
seine). 
 Re-establish and strengthen 
institutions under MFARD 
 Facilitate fish marketing by supply of 
ice, cold rooms, and fish purchasing 
centres, facilities for transportation, 
fish boxes and bicycles. 
 Supply ice/cold storage & transport 
facilities. 
 Develop fish landing facilities (landing 
site, anchorage & fishery harbours) 
and other infrastructure facilities, e.g. 
fishery access roads, and community 
hall, and take action against 
destructive fishing methods. E.g. 
dynamiting, light course, bottom 
trawling. 
 Revitalize cooperative societies.  
 Implement livelihood development 
programs, especially aiming at 
widows.  
 Mobilize programs for fishing 
community. 
 Provide facilities for inland fisheries 
and aquaculture. 
NARA 
 Carry out comprehensive studies in 
the long run to detect spatial and 
temporal changes of type of reefs, 
their status and the most common 
species of corals and reef fishes.  
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Marine Pollution Prevention Authority 
 Pay attention and be involved in the 
baseline and feasibility studies related 
to the potential oil exploration and 
environmental safeguards needed.  
 Study the environment management 
systems adopted by developed 
countries in the Asia Pacific Region in 
oil exploration  
 
Mahaweli Authority of Sri Lanka 
 Implementation of the NCP Canal 
project after the technical feasibility 
study to support the agricultural 
development and other livelihood 
activities by ensuring access to water. 
 
Disaster Management Centre 
 Periodically revise the prediction of 
the sea level rise as more information 
and improved modelling techniques 
become available 
 Estimate the probability of occurrence 
of any cyclone generated storm surge 
affecting the Northern Province 
within a specific period of time.  
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Appendix 1 
 
Basin level water availability and irrigation water demand 
Mee Oya Basin 
Catchment Area of this basin is 90 Km2. Average rainfall in the area is 1324.2 mm. The basin’s 
discharge volume to the sea is calculated as 41 mcm. The water availability of the basin is 51.1 mcm 
per year. It was reported that the total irrigation demand of the basin  is 1.22 mcm. At the moment 
groundwater extraction from the dug well system in this basin is approximately 0.002 mcm.  per 
month.  It was also noted that the pipe supply of the respective basin is 0.004 mcm. 
Ma Oya Basin 
Catchment Area of Ma Oya basin is 1024 Km2. Average rainfall in the area is 1322.8 mm. This basin’s 
discharge volume to the sea is calculated as 481 mcm. The water availability of the basin is 410.1 
mcm per year. Total irrigation demand of the basin has been reported as 114.69 mcm. At the 
moment groundwater extraction from the dug well system in this basin is approximately 0.035 mcm.  
per month.  It was also noted that the pipe supply of the respective basin is 0.027 mcm. 
Churiyan Ara Basin 
Catchment Area of Churiyan Ara basin is 74 Km2. Average rainfall in the area is 1266.9 mm. This 
basin’s discharge volume to the sea is calculated as 33 mcm. The water availability of the basin is 
37.6 mcm per year. Total irrigation demand of the basin has been reported as 7.38 mcm. 
Groundwater extraction from the dug well system in this basin is approximately 0.008 mcm.  per 
month.  Pipe supply of the respective basin is 0.001 mcm. 
Chawar Ara Basin 
Catchment Area of this basin is 31 Km2. Average rainfall in the area is 1257.3 mm. The basin’s 
discharge volume to the sea is calculated as 14 mcm. The water availability of the basin is 22.8 mcm 
per year. It was reported that the total irrigation demand of the basin is 1.00 mcm.  Groundwater 
extraction from the dug well system in this basin is approximately 0.002 mcm.  per month. 
Paledi Ara Basin 
The catchment Area of this basin is 61 Km2. Average rainfall in the area is 1237.2 mm. This basin’s 
discharge volume to the sea is calculated as 27 mcm. The water availability of the basin is 22.2 mcm 
per year. It was reported that the total irrigation demand of the basin is 0.27 mcm. Groundwater 
extraction from the dug well system in this basin is approximately 0.001 mcm.  per month. 
Nay Aru Basin 
Nay Ar Basin’s catchment area is 187 km2. Average rainfall in the area is calculated as 1193.7 mm. 
This basin’s discharge volume to the sea is 84 mcm. The water availability of the basin is 75.3 mcm 
per year. It was reported that the total irrigation demand of the basin is 35.63 mcm. At the moment 
groundwater extraction from the dug well system in this basin is approximately 0.010 mcm.  per 
month.  Pipe supply of the respective basin is 0.001 mcm. 
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Kadalikkallu Ara Basin 
Kadalikkallu Ara Basin’s catchment area is 74 km2. Average rainfall in the area is calculated as 1221.2 
mm. This basin’s discharge volume to the sea is 33 mcm. The water availability of the basin is 38.5 
mcm per year. It was reported that the total irrigation demand of the basin  is 11.68 mcm. 
Per Aru Basin 
Catchment Area of this basin is 374 Km2. Average rainfall in the area is 1248.5 mm. The basin’s 
discharge volume to the sea is calculated as 168 mcm. The water availability of the basin is178.4 
mcm per year. It was reported that the total irrigation demand of the basin is 63.21 mcm. At the 
moment groundwater extraction from the dug well system in this basin is approximately 0.004 mcm.  
per month.  It was also noted that the pipe supply of the respective basin is 0.001 mcm. 
Pali Ara Basin 
Pali Ara basin’s catchment Area is 84 Km2. Average rainfall in the area is 1237.9 mm. The basin’s 
discharge volume to the sea is 38 mcm. The water availability of the basin is 40.2 mcm per year. It 
was reported that the total irrigation demand of the basin is 1.46 mcm. Groundwater extraction 
from the dug well system in this basin is approximately 0.004 mcm.  per month. 
Maruthaipilly Ara Basin 
Catchment Area of this basin is 41 Km2. Average rainfall in the area is 1281.1 mm. The basin’s 
discharge volume to the sea is calculated as 18 mcm. The water availability of the basin is 19.9 mcm 
per year. It was reported that the total irrigation demand of the basin is 0.91 mcm. At the moment 
groundwater extraction from the dug well system in this basin is approximately 0.002 mcm.  per 
month. 
Theravil Ara Basin 
Catchment Area of this basin is 90 Km2. Average rainfall in the area is 1288.6 mm. The basin’s 
discharge volume to the sea is calculated as 41 mcm. The water availability of the basin is 47.1 mcm 
per year. It was reported that the total irrigation demand of the basin is 10.58 mcm. At the moment 
groundwater extraction from the dug well system in this basin is approximately 0.003 mcm.  per 
month. 
Peramantal Ara Basin 
Peramantal Ara basin’s catchment Area is 82 Km2. Average rainfall in the area is 1306.8 mm. The 
basin’s discharge volume to the sea is 31mcm. The water availability of the basin is 36.9 mcm per 
year. It was reported that the total irrigation demand of the basin is 0.32 mcm. At the moment 
groundwater extraction from the dug well system in this basin is approximately 0.006 mcm.  per 
month. 
Nethali Ara Basin 
The catchment Area of this basin is 120 Km2. Average rainfall in the area is 1312.6 mm. This basin’s 
discharge volume to the sea is calculated as 45 mcm. The water availability of the basin is 52.5 mcm 
per year. It was reported that the total irrigation demand of the basin is 0.40 mcm. At the moment 
groundwater extraction from the dug well system in this basin is approximately 0.008 mcm.  per 
month. 
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Kahakarayan Ara Basin 
Catchment Area of this basin is 896 Km2. Average rainfall in the area is 1296.1 mm. The basin’s 
discharge volume to the sea is calculated as 323 mcm. The water availability of the basin is 317.5 
mcm per year. It was reported that the total irrigation demand of the basin is 181.52 mcm. At the 
moment groundwater extraction from the dug well system in this basin is approximately 0.069 mcm.  
per month. .  It was also noted that the pipe supply of the respective basin is 0.005 mcm. 
Kalawalakka Ara Basin 
Kalawalakka Ara Basin’s catchment area is 56 km2. Average rainfall in the area is calculated as 1335.1 
mm. This basin’s discharge volume to the sea is 21 mcm. The water availability of the basin is 29.1 
mcm per year. It was reported that the total irrigation demand of the basin is 0.20 mcm. At the 
moment groundwater extraction from the dug well system in this basin is approximately 0.004 mcm.  
per month. 
Akkarayan Ara Basin 
Akkarayan Ara Basin’s catchment area is 192 km2. Average rainfall in the area is calculated as 1293.1 
mm. This basin’s discharge volume to the sea is 72 mcm. The water availability of the basin is 103 
mcm per year. It was reported that the total irrigation demand of the basin is 27.80 mcm. At the 
moment groundwater extraction from the dug well system in this basin is approximately 0.020 mcm.  
per month.  Groundwater extraction from the dug well system in this basin is approximately 0.002 
mcm.  per month. 
Mandekal Ara Basin 
Catchment Area of this basin is 297 Km2. Average rain fall in the area is 1251.6 mm. The basin’s 
discharge volume to the sea is calculated as 111mcm. The water availability of the basin is 124.4 
mcm per year. It was reported that the total irrigation demand of the basin is 4.48 mcm. At the 
moment groundwater extraction from the dug well system in this basin is approximately 0.026 mcm.  
per month. .  It was also noted that the pipe supply of the respective basin is 0.002 mcm. 
Pullawanankadu Ara Basin 
Catchment Area of this basin is 159 Km2. Average rainfall in the area is 1222.9 mm. The basin’s 
discharge volume to the sea is calculated as 60 mcm. The water availability of the basin is 62.9 mcm 
per year. It was reported that the total irrigation demand of the basin is 2.82 mcm. At the moment 
groundwater extraction from the dug well system in this basin is approximately 0.019 mcm. per 
month. .  It was also noted that the pipe supply of the respective basin is 0.001 mcm. 
 
Pali Ara Basin 
Pali Ara Basin’s catchment area is 451 km2. Average rainfall in the area is calculated as 1237.9 mm. 
This basin’s discharge volume to the sea is 169 mcm. The water availability of the basin is 179.5 mcm 
per year. It was reported that the total irrigation demand of the basin is 65.49 mcm. At the moment 
groundwater extraction from the dug well system in this basin is approximately 0.028 mcm.  per 
month.  It was also noted that the pipe supply of the respective basin is 0.005 mcm. 
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Chippi Ara and Punadi Ara Basin 
Catchment area is 66 km2. Average rainfall in the area is calculated as 1188.1 mm. This basin’s 
discharge volume to the sea is 25 mcm. The water availability of the basin is 29.4 mcm per year. It 
was reported that the total irrigation demand of the basin is 0.95 mcm. At the moment groundwater 
extraction from the dug well system in this basin is approximately 0.003 mcm.  per month.  It was 
also noted that the pipe supply of the respective basin is 0.002 mcm. 
Paranki Ara Basin 
The catchment Area of this basin is 832 Km2. Average rainfall in the area is 1234.4 mm. This basin’s 
discharge volume to the sea is calculated as 312 mcm. The water availability of the basin is 314.8 
mcm per year. It was reported that the total irrigation demand of the basin is 52.20 mcm. 
Groundwater extraction from the dug well system in this basin is approximately 0.058 mcm.  per 
month.  Pipe supply of the respective basin is 0.012 mcm. 
Nay Ara Basin 
Nay Ara Basin’s catchment area is 560 km2. Average rainfall in the area is calculated as 1197.6 mm. 
This basin’s discharge volume to the sea is 210 mcm. The water availability of the basin is 119.8 mcm 
per year. It was reported that the total irrigation demand of the basin is 19.74 mcm. At the moment 
groundwater extraction from the dug well system in this basin is approximately 0.035 mcm.  per 
month.  Pipe supply of the respective basin is 0.015 mcm. 
AruviAra Basin 
Aruvi Ara Basin’s catchment area is 3246 km2. Average rainfall in the area is calculated as 1290.1 
mm. This basin’s discharge volume to the sea is 192 mcm. The water availability of the basin is 
1439.1 mcm per year. It was reported that the total irrigation demand of the basin is 484.52 mcm. At 
the moment groundwater extraction from the dug well system in this basin is approximately 
0.311cm.  per month.  Pipe supply of the respective basin is 0.316 mcm. 
Kal Ara Basin 
Kal Ara Basin’s catchment area is 210 km2. Average rainfall in the area is calculated as 1186.1 mm. 
This basin’s discharge volume to the sea is 66 mcm. The water availability of the basin is 101.8 mcm 
per year. It was reported that the total irrigation demand of the basin is 0.55 mcm. At the moment 
groundwater extraction from the dug well system in this basin is approximately 0.001 mcm per 
month.  Pipe supply of the respective basin is 0.001 mcm. 
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Appendix 2 
 
Environment Policy, Legislative and Planning framework  
The National Environmental Act (NEA) No. 47 of 1980 defines the regulatory framework for 
environmental conservation and protection, with Central Environmental Authority (CEA) as the 
regulatory and enforcement agency. This act has been amended in 1988 (Act No. 56) and in 2000 
(Act No. 53). The Government also has developed the Environmental Protection License (EPL) 
Scheme, with CEA as the enforcing agency, as a regulatory instrument to set industrial pollution 
standards and control their discharges. Under provisions of Part IV C of the NEA No. 47 of 1980 as 
stipulated in Gazette (Extra Ordinary) No 722/22 dated June 24, 1993, the Government made 
Environmental Assessment (EA) legal requirement for a range of development projects. The list of 
projects requiring an EA is prescribed in the above Gazette notification. In addition, the Gazette 
notification (the above and subsequent amended lists) includes a list of line ministers and agencies 
that are designated as Project Approving Agencies. Any activity that falls within the domain of a 
prescribed project is subject to an Environmental Impact Assessment (EIA) and the procedure for 
conducting an EIA has been detailed in the above notification. (In addition, the Coast Conservation 
Act of 1981 also specifies an EIA procedure for projects to be located in the coastal zone of the 
country. 
 
Among the above-mentioned main legislation the following list outlines subsidiary legislation being 
enforced by the Government as Regulations that have applicability to environmental 
protection/conservation that need to be considered in the development programs to be 
implemented under the “Uthuru Wasanthaya” programme: 
 
 National Environmental [Procedure for approval of projects] Regulations No. 1 of 1993 
(Gazette Notification Number 772/22 dated 24th June 1993) 
 Specifying the State Agencies which are PAAs [EIA] (Gazette Notification Number 859/14 
dated 23rd February 1995) 
 EIA amendment – [prescribed activities] (Gazette Notification Number 1104/22 dated 5th 
November 1999) 
 EIA amendment. (Gazette Notification Number 1108/1 dated 29th November 1999) 
 Order made under Section 23Y – [Amendments to the Prescribed Activities] (Gazette 
Notification Number 1373/6 dated 29th December 2004) 
 National Environmental [Protection & Quality] Regulations No. 01 of 2008: Issue of 
Environmental Protection License for Emission or Disposal of Waste and Management of 
Waste (Gazette Notification No. 1534/18 dated 01/02/2008) and activities for which a 
license is required (Gazette Notification No. 1533/16 dated 25.01.2008)  
 Regulation for Prohibition of use of Equipment for exploration, mining and extraction of 
Sand & Gems. (Gazette Notification Number 1454/4 dated 17th July 2006). 
 Ozone Depleting substances and Natural Environmental [Ambient Air Quality] Regulations 
- 1994 (Gazette Notification Number 850/4 dated 20th December 1994) 
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 Amendment to National Environment [Ambient Air Quality] Regulation 1994. (Gazette 
Notification Number 1562/22 dated 15th August 2008.) 
 National Environmental [Noise Control] Regulations No. 01 of 1996 (Gazette Notification 
No. 924/12 dated 23.05.1996)  
 National Environmental [Air Emission, Fuel and Vehicle Importation Standards] 
Regulations – 2000 (Gazette No. 1137/35 dated 23rd June 2000) 
 National Environmental [Air Emissions, Fuel & Vehicle Importation standards] Amended 
Regulation No. 01, 2003 (Gazette No. 1295/11 dated 30th June 2003) 
 Amendment to National Environmental [Air, Fuel and Vehicle Importation Standards] 
Regulations No 01, 2003 (Gazette Notification Number 1557/14 dated 19th July 2008). 
 Motor Traffic [Emission Control] Regulation of 1994 (Gazette Notification Number 817/6 
dated 3rd May 1994) 
 Regulation published under Section 23W [Prohibition of Use of Ozone Depleting 
Substances] (Gazette Notification Number 1309/20 dated 10th October 2003) 
 Interim standards on vibration control being imposed as per CEA notice dated 4/12/2008, 
on the following vibration causing activities until such time the final vibration control 
standards are gazetted. 
- Interim standards for vibration of the Operation of Machinery, Construction 
Activities and Vehicle Movements Traffic  
- Interim standards on Air Blast Over Pressure and Ground Vibration for Blasting 
Activities  
- Standards for Inconvenience of the occupants of buildings 
 
Coast Conservation and Coastal Zone Management 
Proper management of the coastal region is a national priority and in this context the need 
for proper planning for the management of the coastal region has been defined in the Coast 
Conservation Act No: 57 of 1981, which has been subsequently amended (Coast 
Conservation (Amendment) Act No.64 1988).  First national Coastal Zone Management Plan 
(CZMP) of 1990 prepared by the Coast Conservation Department deals with the critical 
coastal problems that were economically and socially significant. This CZMP focuses largely 
on erosion control - including addressing the problems of sea coral and sand mining - and 
the loss and degradation of critical habitats and sites of historical, cultural, scenic or 
recreational value. The preparation of “Coastal 2000: Recommendations for a Resource 
Management Strategy for Sri Lanka’s Coastal Region” spearheaded the trend towards 
integrated coastal resource management. This important policy paper produced by the CCD 
and endorsed by the Coast Conservation Advisory Council and, approved by the Cabinet of 
Ministers in 1994, provided policy guidance for future coastal zone management and 
underlined the need to consider the relevant social and economic factors. The CZMP update 
of 1997 (based on the principles elucidated in Coastal 2000) which addressed issues 
connected with coastal erosion, conservation of coastal habitats and sites of scenic, 
historical and archaeological value, covered new aspects such as coastal pollution and 
devolution of responsibility for coastal resource management through Special Area 
Management (SAM). The Revised Coastal Zone Management Plan 2004 has identified a list 
of SAM sites, in which the Rekawa Lagoon has been classified as a SAM site, and a SAM Plan 
 125 
 
has been prepared to address the problems resulting from the misuse and over-exploitation 
of resources in this area. The SAM activities at Rekawa are implemented by many 
government agencies. The primary management responsibility rests with the CCD; other 
government agencies with a role in implementation include the Central Environmental 
Authority, the Ceylon Tourist Board, the Forest Department, the Irrigation Department, the 
Ministry of Fisheries and Aquatic Resources, the National Aquatic Resources Agency and the 
Department of Wildlife. Local government agencies, non-governmental organizations and 
community-based organizations also have key roles to play in the SAM process and are equal 
partners in implementing the plan. 
 
Marine Pollution Prevention 
As a direct consequence of increased economic activity in the Northern Province coastal 
area, there is a high possibility that the marine environment will be threatened with 
pollution.  Lack of planning and commitment will cause serious environmental, social and 
economic impacts to Northern Province coastal area and therefore protection of the coastal 
environment should be a high priority. The Marine Pollution Prevention Act No. 35 of 2008 
that controls all marine-related pollution has designated Marine Pollution Prevention 
Authority of Sri Lanka for enforcement.  
 
Planning Policies of the UDA 
Applications for obtaining development permits and submission of plans should be made to 
the UDA conforming to the provisions provided by Section 8J of the Law for the 1982 UDA 
(Amendment to UDA Law of 1978) Act No. 4 and Urban – Development (Special Provisions) 
Act. No. 44 of 1984. The Authority will issue a Preliminary Planning Clearance Permit, which 
outlines the conditions as imposed. The applicant shall obtain the approval (Development 
Permit) from the Authority by submitting detailed plans on specific activity. No development 
activity shall be commenced or carried out in contravention of the development plan.  
 
Planning Regulations which include suitability of site, use of site, floor area ratio, access to, 
specification as to lots, height of buildings, street lines and building lines, sub-division of 
land, layouts for flats and housing units, open spaces around buildings, additional 
requirements for high-rise buildings, parking and traffic control, splaying of street corners, 
architectural control, conservation of places of historical, architectural interest of landscape 
value, tree preservation, advertisement control, and clearance from electric lines are  
outlined in the “Development Plan for Trincomalee Metro Urban Development Area” 
Volume II published by the UDA. In addition, Building Regulations are detailed in this 
document. Details, forms and formats and schedules have also been provided in this 
document. 
 
Special regulations are applicable to new developments, alterations, refurbishment of 
buildings and conservation of property in the conservation areas. All monuments, sites and 
buildings listed or identified by Archaeological Department shall be an area for which these 
special planning and building regulations apply. Archaeological Act of 1940 is applicable for 
any development activities carried out in such conservation areas. 
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National Physical Plan and Regional Physical Plans 
The Department of Town and Country Planning was established under the Town and 
Country Planning Ordinance no.13 of 1946. This Ordinance empowered the Town and 
Country Planning Department to prepare Regional Plans. However the planning procedure 
established in the ordinance was so cumbersome and time taking it was felt that the 
department be re-organized under an amendment to the ordinance. Further Presidential 
Task Force on Housing and Urban Development in 1997 recommended to the Government 
to prepare a National Spatial Plan for Sri Lanka. Accordingly the Town and Country Planning 
Ordinance was amended by Town and Country Planning (amendment) act No. 49 of July 
2000 and the National Physical Planning Department was established by re-organizing the 
Department of Town and Country Planning. In accordance with the provisions of this 
amendment act, an advisory council consisting of professionals to guide the plan 
preparation and two approving committees were established as follows: 
 
(i) Technical Advisory Committee (TAC) - This committee consists of representatives from 
professional institutions such as Institution of Engineers, Sri Lanka, Sri Lanka Institute of 
Architects, Institute of Town Planners Sri Lanka, Institute of Surveyors. Representatives 
of National Planning Department and the Ministry of Finance were also included. 
(ii) Inter Ministerial Secretaries Co-ordination Committee (IMCC) – This committee 
consisted of Secretaries of the Ministries as identified in the Act and the Chief 
Secretaries of the nine provincial councils. 
(iii) National Physical Planning Council (NPPC) - This council is headed by H.E. the President 
and consists of Ministers as identified in the Act. 
 
The National Physical Planning Department, with the help of local consultants prepared the 
National Physical Planning Policy and National Physical Plan and in July 2007 the NPPC 
approved the National Physical Planning Policy and the National Physical Plan, and published 
in January 2011. 
 
Laws Affecting Investment 
The principal law governing foreign investment in Sri Lanka is Law No. 4, created in 1978 
(known as the BOI Act), as amended in 1980, 1983 and 1992, along with implementation 
regulations established under the Act. The BOI Act provides for two types of investment 
approvals. Under section 17 of the Act, the BOI is empowered to grant concessions to 
companies satisfying certain eligibility criteria on minimum investment, exports and in some 
cases employment. Investment approval under Section 16 of the act permits entry for 
foreign investment to operate under the "normal" laws of the country and applies to 
investments that do not satisfy eligibility criteria for BOI incentives. Other laws affecting 
foreign investment are the Securities and Exchange Commission Act of 1987 as amended in 
1991 and 2003, and the Takeovers and Mergers Code of 1995 revised in 2003 and The 
Companies Act of 1982.  
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Other Legislation 
Among the National Legislation, others that are applicable for the Northern Province 
Development Plan are as follows:  
 
Town and Country Planning Ordinance 1946 
Fertilizer Act No. 21 1961  
Water Resource Board Act No. 29 1964 
Industrial Development Act No. 36 1969  
National Water Supply and Drainage Board Law No.2 1974  
Maritime Zone Law No.22 1976 
Control of Pesticides Act No. 33 1980  
Energy Conservation Fund Act No. 2 1985 
Forest Ordinance (Amendment) No.84 1998  
Flora & Fauna Protection Ordinance (Amendment) Act No. 49 1993  
Fisheries and Aquatic Resources Act No.2 1996 
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Appendix 3 
Uses and applications of the results of ISEA-North till end 2013 
 
The availability of a vast amount of information through the ISEA-North helped key Govt. agencies in 
policy planning, development decision making and fine tuning the proposed development plans in 
the Northern Province. Following list includes a number of illustrative uses of the ISEA-North data.    
   
1. Department of Archaeology was able to explore close to 260 archaeological and historically 
important sites throughout the North of which 200 places have been declared under the 
Gazette Notification. 
 
2. National Physical Planning Department formulated a Northern Province Regional Structure 
Plan in 2012/2013 with the assistance of AusAID using ISEA as the basis. The structure, which 
now provides a development framework for the region for investment in the long run. 
 
3. Forest Department having little information on the Gazetted Forest Reserves in the Northern 
Province. Based on a special study conducted under the ISEA physical boundaries of all the 
forest areas which are essential to conserve under the Forest Ordinance was identified and 
Gazetted.  
 
4. The Department of Wild Life Conservation (DWLC) identified the most sensitive wild life 
reserves. The dialogue through ISEA helped both Forest and Wildlife agencies to jointly study 
and establish   continuous elephant corridors in the region. At present DWLC is making 
arrangements to declare these areas under a Gazette Notification. 
 
5. The National Water Supply and Drainage Board (NWS&DB) has demarcated an area for the 
erection of water impounding reservoir in connection with Per Aru to intake water to provide 
water to the Greater Vavuniya area and the ISEA helped to identify boundaries for 
environmental protection to protect water sources.  
 
6. The Urban Development Authority formulated a large number of Urban Development Plans 
for Kilinochchi, Mullaitivu, Mannar, Vavuniya, Vellankulam, Jaffna and many other cities in 
addition to the establishment of Regional Urban Centre in Mankulam. The concept plan for 
Mankulam City included a larger environmental sensitive open forest area. Similarly a forest 
patch was included in the Kilinochchi Urban development plan. In accordance with the ISEA 
guidelines the urban plans have been modified.  
 
7. The LLRC Report has a recommendation to formulate district land use plans for all the 
districts of the Northern Province in order to facilitate the monitoring process of establishing 
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humanitarian needs of the North. The Land Use Policy Planning Division of the Ministry of 
Lands is presently undertaking the initial work using ISEA database for the North. 
 
8. ISEA helped to identify 10,000 acres of suitable lands for the plantation of rubber for a major 
investment through the Board of Investment of Sri Lanka for a German investor. 
 
9. ISEA North specially investigated the most attractive potential areas for tourism in the 
Northern Province including land and marine based resources for development. The Sri Lanka 
Tourism Development Corporation recognized areas identified by the ISEA as suitable to 
promote tourist hotels, Guest Houses and other resorts.  
 
10. NWS&DB selected a site in Jaffna for its sewerage treatment plant based on ISEA. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 130 
 
Appendix 4 
 
List of consultations and key events of the ISEA-North Process 
• First stakeholder meeting at BMICH Colombo in November 2009  
• Consultations with Min. of Nations Building, UDA, NPPD, DWLC, FD, CCD, ADB, WB, UN etc. in Dec. 2009 
• District consultations by CEA, DMC, UNEP and UNDP staff in mid  Dec. 2009 
• First steering committee in Colombo on March 01, 2010 
• Technical review on data collection and update May 10
th
 , 2010 
• Consultation with investment, development and infrastructure group on projects on May 31, 2010 
• Briefing the Hon Minister of Environment on Aug 8, 2010 
• Briefing the Hon Minister of Resettlement on Aug. 15, 2010 
• Progress Review and Second Steering Committee meeting Aug 23-25, 2010 
• Second Field Consultative visit to between Aug 31 to Sep 3, 2010 
• Briefing to the Governor of the Northern Province in November 2010 
• Distribution of maps and literature to Presidential Task Force on North in December 2010 
• Presentation at the Annual Sessions of the SL Association for the Advancement of Science in  Dec. 2010 
• Presentation of findings to H.E. the President on December, 28, 2010 at National Disaster Mgt. Council 
• Providing initial maps to districts and key stakeholders in February 2011 
• Presentation to Sri Lanka Development Partners (donors) in March 2011 
• Briefing to Secretary, Ministry of  Defense on April 01, 2011 
• Launching of ISEA North Map Atlas on May 26
 
,  2011 by Chairman of the Presidential Task Force on North 
• Stakeholder meeting at CEA on 6th March 2014 on updating and publishing the report of ISEA-North  
• Meeting on 10th March 2014 at the CEA to discuss ISEA-North and Physical Plan 
• Two discussions on 18.03 2014 and 28.05. 2014  at CEA to finalize the major recommendations  
• Finalization of the ISEA-North Report and associated Map Compendium on September 25, 2014 
 
 
 
 
